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(57) The present invention is configured such that, 
In a multicast service providing system In which multi- 
cast Information distribution service is made from an in- 
fomnation distributing apparatus to radio temnlnals 
present within a service area via a radio section, the ra- 
dio temilnal has service continuation request signal 
transmitting a service continuation request signal for re- 
questing continuation of the multicast infomiation distri- 
bution service to the infomiation distributing apparatus, 
the infomiation distributing apparatus has service con- 
tinuation management means managing as to whether 
or not request for the service continuation has been 
made by the radio tenninal for the multicast infomiation 
distribution service, and the infomiation distributing ap- 
paratus transmits infonnatlon indicating as to whether 
or not continuation request has been made for the mul- 
ticast Information distribution sen/Ice managed by the 
service continuation management means. 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a multicast 
service providing method and system, and, in particuiar, 
a multicast service providing method and system by 
which, to radio temninals present in a service area, mul- 
ticast infonnatlon (multicast data) distribution service is 
perfomned via a radio section. 
[0002] Furthermore, the present Invention relates to 
an infomnation distributing apparatus, a radio terminal 
and a radio base station applied to the above-mentioned 
multicast service providing system. 

BACKGROUND ART 

[0003] An IGMP (Internet Group Management Proto- 
col) is known as a multicast communication protocol re- 
alizable in an IP network. The IGMP is a protocol for 
detemnining whether or not a router sends out multicast 
Infomnation to a sub-network, for the purpose of avoiding 
congestion of a network. An access communication sys- 
tem connected to the network which supports the IGMP 
should employ a control procedure which has an affinity 
with the IGMP. 

[0004] In a communication system according to the 
IGMP, white the router distributes (broadcasts) multicast 
information to each host in the sub-network, the router 
broadcasts query periodically. The host which received 
the query monitors as to whether a response from an- 
other host is received within a random time. When a re- 
sponse from another host is received by the host, this 
host maintains a reception condition for multicast infor- 
mation. However, no response from another host* is re- 
ceived by the host, this host transmits a response (re- 
port) to the router and the other host so as to continue 
reception of multicast Infonnation. Then, when the rout- 
er receives a response (report) from any host in re- 
sponse to the periodically broadcast query, the router 
continues distribution (broadcast) of the multicast infor- 
mation to each host. 

[0005] Such a processing procedure may be applied 
to a radio section as it is. in this case, as shown In FIG. 
1 , a message corresponding to the above-mentioned 
query is transmitted to all the radio temnlnals present in 
a service area by a radio base station. The radio terminal 
which has received the message transmits a request for 
the service continuation as a response thereto to the ra- 
dio base station after a random time has elapsed, when 
desiring continuation of multicast Information distribu- 
tion service. When receiving a response to the above- 
mentioned query from any radio temninal, the radio base 
station continues the multicast Infomnation distribution 
service. 

[0006] Thus, In case the processing procedure of 
IGMP is applied to the radio section, when receiving the 
message corresponding to the query from the radio 



base station, the radio terminal can transmit a response 
thereto to the radio base station. However, it is not pos- 
sible to transmit another radio terminal in case of IP net- 
work. If the above-mentioned response transmitted from 
5 the radio temninal could not be received by all the other 
radio terminals which receive multicast information in 
the same service area, the response would be returned 
to the radio base station from all the radio temnlnals 
which desire continuation of receiving the multicast in- 
to formation. Thereby, congestion is likely to occur In the 
radio section. 

[0007] Further, an access to a channel transmitting 
the above-mentioned request for sen/ice continuation 
occurs randomly from a plurality of radio temnlnals. How- 
t5 ever, in case the permissible number of the accesses is 
limited for this channel, collision occurs when many ra- 
dio temnlnals simultaneously transmit the requests for 
sen/ice continuation by chance. Thereby, as shown in 
FIG. 1 , the request for service continuation does not 
reach the radio base station (see a sign x). When the 
radio base station operates In accordance with a proto- 
col such as IGMP, the radio station temnlnates multicast 
information distribution service after a predetemiined 
time has elapsed without transmission of a request for 
service continuation made from any radio temninal after 
transmitting the query. Thereby, the service would be 
interrupted even though there are the radio terminals 
which request service of distributing multicast informa- 
tion in the sen/ice area if the request for service contin- 
uation made from the many radio terminals simultane- 
ously by chance collided as mentioned above. 
[0008] Further, recently, verification for a multicast ap- 
plication performing broadcast-like distribution of music 
or movies via the Intemet employing a cable network, 
or performing cooperative works or remote meeting by 
a plurality of users has been perfomned by using IGMP 
perfomiing group management of various multicast 
service. 

[0009] On the other hand, through spread of portable 
telephone tenninals such as cellular phones, PHS ter- 
minals, or the like, or portable infomnation terminals 
such as so-called notebook personal computers, It Is ex- 
pected that a demand of radio provision of multicast 
service increases. When an PC terminal of an end user 
of a network and a router of a sub-networi( In which this 
PC terminal exists can operate in accordance with 
IGMP, provision of multicast service can be made 
whether the channel Is of cable or radio. 
[0010] Therefore, a system such as that shown in FIG. 
2 can be assumed as a system performing the above- 
mentioned provision of multicast service, for example. 
This example employs a radio base station 220 which 
can operate In accordance with IGPM which acts as an 
access point for a radio LAN. In this case, multicast In- 
formation A, B and C provided by various servers 251 , 
252 and 253 via an IP network NW and a router 230 is 
distributed from the radio base station 220. 
[001 1 ] For example, when radio temnin als 21 0( 1 ). 21 0 
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(2) and 210(3) including radio LAN connection connnnu- 
nication devices belonging to a service area Es (LAN) 
of radio LAN and PC terminals request nnulticast Infor- 
mation A. B and C different from each other, the radio 
base station 220 broadcasts all the multicast Infomiatlon 
A, B and C thus requested. Then, each of the radio ter- 
minals 210(1). 210(2) and 210(3] receives all the multi- 
cast infomnation A, B and C. Then, In each radio temilnal 
(PC temninal), necessary multicast information is ex- 
tracted from the thus-received infonnation to be used. 
[0012] In case the radio base station 220 distributes 
multicast information in the service area Es (LAN) of ra- 
dio LAN, no Individual radio channel is set for each radio 
temilnal. However, a data stream including the plurality 
of sets of multicast information broadcast from the radio 
base station 220 mixed therein is received by each radio 
tennlnal (cellular phone and PC terminal), and Is stored 
thereby, and, then, only necessary Information Is ex- 
Iracled therefrom. Therefore, when each radio terminal 
receives a large amount of multicast infomfiation, a 
heavy burden is loaded thereon for buffering it. 
[0013] Furthermore, a system such as that shown In 
FIG. 3 can also be assumed as a system performing the 
abovo-montlonod radio provision of multicast service, 
for example. This example performs multicast sen/Ice 
by using a radio base station 220 connected to a public 
network NW such as an existing PDC (Personal Digital 
Cellular) or PHS. In this case, multicast Information A 
provided from a server 250 via the public network NW 
is distributed from the radio base station 220 to respec- 
tive radio terminals 21 0(1 ), 21 0(2) and 21 0(3) belonging 
to a service area Es thereof. In distributing the multicast 
infonnation A, an individual channel is set between each 
of the radio tenminals 210(1), 210(2) and 210(3), and 
the radio base station 220. 

[0014] In such a system in which multicast service is 
perfonned by using the base station 220 connected to 
the public network NW, the Individual radio channel 
should be set for each radio tennlnal even for transmit- 
ting the same multicast infomiation within the same 
service area Es. Accordingly, it is not possible to effec- 
tively utilize the radio resources. 
[0015] Furthermore, a system shown In FIG. 4 can al- 
so be assumed for performing the above-mentioned ra- 
dio provision of multicast Infomiation, for example. This 
example performs multicast service In an advanced ra- 
dio calling system (FLEX-TD). In this system, a radio 
base station 220 transmits multicast information provid- 
ed from various servers 251 , 252 and 253 via a public 
network NW by using a radio channel set for each set 
of multicast Information regardless of whether or not ra- 
dio tenninals which desire the service belonging to a 
service area (radio zone) Es exist, In a broadcast-like 
manner. Each of the radio temilnals210(1), 210(2) and 
210(3) can receive multicast infomiation for which con- 
tract has been made previously. For example, the radio 
terminal 210(1) which made a contract for multicast in- 
' fonrnation A can receive only the multicast infomiation 



A from among multicast Infonnation A, B and C, the ra- 
dio terminal 210(2) which made a contract for multicast 
information A and C can receive only the multicast in- 
fonnation A and C. and the radio tennlnal 210(3) which 
5 made a contract for multicast information C can receive 
only the multicast infonnation C. 
[0016] However, in such a system, each radio termi- 
nal can receive only multicast Information for which a 
contract has been made. However, even when the radio 

10 tennlnal which made a contract of receiving multicast 
Infomiation does not exist within the service area Es, 
the radio base station 220 should perform continuos 
transmission of the multicast information, Thus, it is not 
possible to effectively utilize the radio resources. 

15 [0017] Furthennore, when infonnation multicast dis- 
tribution service is realized in a radio communication 
system, in particular, In a mobile communication sys- 
tem, smooth switching of base station from which Infor- 
mation Is received by a mobile set Is needed when the 

^ mobile set which is a radio temninal moves across serv- 
ice areas (in case of handoff) while receiving the multi- 
cast distribution of the Information. 
[0018] Thus, in case Infonnation multicast distribution 
service is applied to a radio communication system, var- 

25 ious problems should be solved. 

DISCLOSURE OF THE INVENTION 

[0019] A general object of the present invention is to 
30 provide a new and useful multicast service providing 
system, method and, information distributing apparatus, 
radio terminal and radio base station by which the 
above-described problems of the prior art can be solved. 
[0020] A detailed object of the present invention is to 
35 provide a multicast service providing system, method 
and. information distributing apparatus, radio tennlnal 
and radio base station by which radio resources can be 
effectively utilized, and, also. It becomes possible to 
properiy perfomfi multicast Infonnation distribution serv- 
40 ice via a radio section to radio terminals present within 
a service area. 

[0021 ] The objects of the present Invention can be at- 
tained by configuring a radio terminal to have service 
continuation requesting means transmitting to an infor- 

45 matlon distributing apparatus a service continuation re- 
quest signal for requesting continuation of multicast In- 
formation distribution service. In a multicast service pro- 
viding system for performing multicast Information dis- 
tribution service to the radio tennlnal present within a 

50 service area via a radio section from the information dis- 
tributing apparatus, and, by configuring the information 
distributing apparatus to have a service continuation 
management means managing as to whether or not the 
above-mentioned request for service continuation from 

55 the radio tennlnal for the multicast Infonnation distribu- 
tion sen/ice has been made, the infonnation distributing 
apparatus transmitting infomiation managed by the 
service continuation management means to the radio 
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terminal infomnation Indicating whether or not the con- 
tinuation request for the multicast information distribu- 
tion service has been made. 
[0022] In this multicast service providing system, the 
radio temnlnal can detemnine whether or not the service 
continuation request signal is to be transmitted thereby, 
based on the information indicating whether or not con> 
tinuation request for the multicast information distribu- 
tion service has been made transmitted from the infor- 
mation distributing apparatus. Then, when this infonma- 
tion indicating whether or not continuation request for 
the multicast Information distribution service has been 
made indicates a state that this continuation request has 
not been made, the . service continuation requesting 
means of the radio temnlnal can transmit the service 
continuation request signal to the infomnation distribut- 
ing apparatus. 

[0023] Further, the Information distributing apparatus 
can determine whether or not the multicast information 
distribution service should be continued, based on the 
management state of the service continuation manage- 
ment means. 

[0024] In the above-mentioned multicast information 
distributing system, the service management means 
may be configured to have management state resetting 
means resetting the management state into a state that 
no request for continuation of the multicast information 
distribution service has been made from the radio ter- 
minal. 

[0025] In this multicast service providing system, the 
Infomnation distributing apparatus can positively deter- 
mines whether or not the radio temriinai requesting the 
multicast infomnation distribution service is present with- 
in the service area. That Is, when the service continua- 
tion request signal is transmitted from the radio terminal 
after the management state of the service management 
means is reset to a state that no request for continuation 
of the multicast information distribution service has been 
made, the infomnation distributing apparatus can deter- 
mine that the radio terminal which requests the multicast 
infonnation distribution service Is present within the 
service area. 

[0026] Furthermore, in the above-mentioned multi- 
cast information distributing system, the above-men- 
tioned management state resetting means may be con- 
figured to perform the resetting operation for the man- 
agement state every predetermined period. 
[0027] In this multicast Infomnation distributing sys- 
tem, the above-mentioned positive detemnination made 
by the information. distribution apparatus can be made 
periodically. 

[0028] Furthermore, in the above-mentioned multi- 
cast Information distributing system, the radio temnlnal 
may have continuation request control means perform- 
ing control such that, when the infonnation indicating 
whether or not continuation request for the multicast In- 
formation distribution service has been made transmit- 
ted from the information distribution apparatus indicates 



' a state that the request has not been made, the service 
continuation requesting means transmits the service 
continuation request signal to the Infonnation distribut- 
ing apparatus. 

5 [0029] In this multicast service providing system, the 
request for multicast Information distribution service 
continuation can be properly transmitted according to 
the management state of the infonnation distributing ap- 
paratus. 

10 [0030] Further, in the above-mentioned multicast 
service providing system, the above-mentioned contin- 
uation request control means may be configured to con- 
trol the above-mentioned service continuation request- 
ing means so that the above-mentioned service contin- 

15 uation request signal is transmitted after a first random 
time has elapsed since the information indicating the 
state that no continuation request has been made for 
the multicast information distribution service was re- 
ceived. 

20 [0031] In this multicast service providing system, in 
case a plurality of radio terminals requesting continua- 
tion of the multicast information distribution service exist 
within the sen^ice area, it is possible to reduce a proba- 
bility of collision of the service continuation request sig- 

25 nals transmitted to the Infonnation distributing appara- 
tus from the respective radio terminals. That Is, In the 
case where the plurality of radio terminals requesting 
continuation of the multicast infonnation distribution 
service exist within the service area, each radio terminal 

30 transmits the above-mentioned service continuation re- 
quest signal at a random timing after receiving from the 
Information distributing apparatus the information indi- 
cating the state that no continuation request has been 
made for the multicast information distribution service. 

35 Thereby, a probability that each radio terminal simulta- 
neously transmits the service continuation request sig- 
nal to the infonnation distributing apparatus is made 
smaller. 

[0032] Further, In the iabove-mentioned multicast 

40 service providing system, the radio temnlnal may be con- 
figured to have re-transmission control means perform- 
ing a control such that the above-mentioned service 
continuation requesting means re-transmits the service 
continuation request signal to the Information distribut- 

45 ing apparatus when the infomnation Indicating as to 
whether or not continuation request has been made for 
the multicast information distribution service has not 
been changed into information Indicating that the re- 
quest has been made within a predetemnined time after 

50 the service continuation requesting means transmute 
the service contlnuatlori request signal. 
[0033] In this multicast service providing method, 
even when the service continuation request signal 
transmitted from the radio temnlnal has not been re- 

55 celved by the Infonnation distributing apparatus by 
some reason, it Is possible to prevent the multicast in- 
fomnation distribution service from being tenninated for 
the radio temnlnal. 
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[0034] Further, in the above-mentioned multicast 
service providing system, the above-mentioned re- 
transmission control means may be configured to con- 
trol the above-mentioned service continuation request- 
ing means so that the above-mentioned service contin- 
uation request signal may be transmitted again after a 
second random time has elapsed after the above-men- 
tioned predetermined time had elapsed since the serv- 
ice continuation requesting means transmitted the serv- 
ice continuation request signal. 
[0035] In this multicast service providing system, in 
case a plurality of radio terminals exist within the service 
area, it is possible to prevent the service continuation 
request signals re-transmitted from the respective radio 
terminals from colliding. 

[0036] Further, in the above-mentioned multicast 
service providing system, a setting may be made such 
that a time elapsing since the above-mentioned man- 
agement slate reselling means reset the management 
state of the service request management means into a 
state that no request for continuation of the multicast 
infonnation distribution service until the above-men- 
tioned service continuation request means re-transmits 
the service continuation request signal may bo shorter 
than a time elapsing since the above-mentioned man- 
agement state was reset to a state that continuation for 
a service has not been made from the radio terminal for 
the multicast information distribution service until reset- 
ting is made subsequently. 

[0037] In this multicast service providing system, it is 
possible to positively change the management state of 
the information distributing apparatus by the above- 
mentioned service continuation request signal re-trans- 
mitted. 

[0038] Further, in the above-mentioned multicast 
service providing system, the above-mentioned service 
continuation management means may be configured to 
manage as to whether or not continuation request has 
been made for the multicast information distribution 
service by using a flag which is made to be ON when 
the service continuation request signal is received from 
the radio tenminal. 

[0039] in this multicast service providing system, it is 
possible to easily perform management perfomned by 
the service continuation management means In the 
above-mentioned information distributing apparatus. 
[0040] Further, the above-mentioned object of the 
present invention may be attained as a result of the 
above-mentioned infonnation distributing apparatus 
which performs multicast infonnation distribution serv- 
ice to radio terminals present within a service area via 
a radio section having service continuation manage- 
ment means managing as to whether or not request for 
service continuation from the radio tennlnals for the mul- 
ticast information distribution service has been made, 
and being configured so that infonnation managed by 
the service continuation management means indicating 
whether or not the continuation request for the multicast 



8 

information distribution service has been made may be 
transmitted to the radio temiinals. 
[0041] Further, the above-mentioned object of the 
present invention may be attained as a result of a radio 
5 terminal which receives multicast infonnation distribu- 
tion service from an information distributing apparatus 
via a radio section having service continuation request- 
ing nieans transmitting a service continuation signal for 
requesting provision of the multicast information distrl- 
10 butlon service to the information distributing apparatus, 
and continuation request control means performing con- 
trol such that the above-mentioned service continuation 
requesting means nriaytransmit the service continuation 
request signal to the information distributing apparatus 

15 when information, transmitted from the information dis- 
tributing apparatus managing as to whether or not a re- 
quest for service continuation has been made by the ra- 
dio tenninal for the multicast infonnation distribution 
service, indicating whether or not service conlinuation 

^0 request has been made from the radio tenninal for the 
multicast infonnation distribution service indicates a 
state that the request has not been made. 
[0042] Further, the above-mentioned object of the 
present invention may be attained as a result of, in a 
multicast service providing method by which multicast 
information distribution service is perfomned by an infor- 
mation distributing apparatus via a radio section on a 
radio terminal present In a service area thereof, the in- 
formation distributing apparatus informing all the radio 

30 terminals present in the service area of information for 
identifying multicast infonnation on distribution service 
and radio channels used for the distribution of the mul- 
ticast information by using a predetermined radio chan- 
nel, and the respective radio tennlnals within the service 

55 area receiving the multicast information distribution 
service from the information distributing apparatus via 
the thus-infonned radio channels. 
[0043] In this multicast service providing method, the 
radio tenninal receives the multicast infonnation distri- 

40 butlon service by using the radio channel informed of by 
the Infonnation distributing apparatus. Accordingly, the 
radio channel used for the multicast infonnation distri- 
bution service can be made to be only the radio channel 
informed of by the information distributing apparatus, 

45 and, also, the distribution service made via the radio 
channel can be made to be only of multicast information 
corresponding to the infonned radio channel. 
[0044] The above-mentioned information for Identify- 
ing the multicast information infonned of by the informa- 

50 tion distributing apparatus is not particularly limited as 
long as it can be used for identifying the multicast infor- 
mation provided based on this information at the radio 
terminal, and, may be information identifying a type of 
. the multicast information, the channel providing it (mul- 

55 ticast group address), infonnation identifying a server 
which originally provides the information, a title of the 
multicast information, or the like. 
[0045] Further in the above-mentioned multicast 
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service providing method, the information distributing 
apparatus may be configured to manage con^espond- 
ence relationship between the infonnation for identifying 
multicast information on distribution service and the ra- 
dio channels used for distributing the multicast infonna- 
tion, infomns all the radio lemiinals present within the 
service area management infonnation indicating the 
correspondence relationship by using the above-men- 
tioned predetennined radio channel, and, each of the 
radio tenninals present within the service area receives 
the desired multicast infonnation distribution services by 
using the con^esponding radio channels based on the 
management infonnation. 

[0046] In this multicast service providing method, it Is 
possible to infomn the radio terminals o1 relationship be- 
tween the infonnation for identifying a plurality of sets 
ot multicast information on distribution service and the 
radio channels used for distributing the respective sets 
of multicast information without error. 
[0047] Further, in the above-mentioned multicast 
service providing method, the radio temninal transmits 
a service request signal for requesting distribution serv- 
ice for multicast information not Included In the above- 
mentioned management infonnation, and, whon receiv- 
ing the above-mentioned service request signal from the 
radio terminal, the infonnation distributing apparatus 
adds to the above-mentioned management infonnation 
correspondence relationship between Information for 
Identifying the multicast Infonnation concerning this re- 
quest and a radio channel used for distributing this mul- 
ticast information, and, also, starts distribution sen/ice 
of the multicast information concerning the request by 
using this radio channel. 

[0048] In this multicast service providing method, the 
radio temninal can receive distribution service of the new 
multicast information other than the multicast infonna- 
tion which is currently on distribution service. 
[0049] Further, the above-mentioned object of the 
present invention may be attained as a result of, In an 
infonnation distributing apparatus which performs mul- 
ticast information distribution service for radio tenninals 
present within a service area via a radio section, a con- 
figuration being made such as to have informing control 
means for informing of all the radio tenninals present 
within the service area information for identifying multi- 
cast infonnation on distribution service and radio chan- 
nels used for distributing the multicast infonnation by us- 
ing a predetennined radio channel, and, such that each 
of the radio terminals present within the service area can 
receive the multicast infonnation distribution service via 
the thus-informed radio channels. 
[0050] Further, the above-mentioned object of the 
present invention may be attained as a result of, in a 
radio terminal which receives multicast infonnation dis- 
tribution service via a radio section from an infonnation 
distributing apparatus, a configuration being made such 
as to have service state reception control means receiv- 
ing from the infonnation distributing apparatus manage- 



ment infonnation indicating correspondence relation- 
ship between information for identifying multicast infor- 
mation on distribution service and radio channels used 
for distributing the multicast infonnation, such as to re- 
5 ceive from the infonnation distributing apparatus the de- 
sired multicast infonnation distribution service via the 
corresponding radio channel based on the management 
infonnation received by the service state reception con- 
trol means. 

10 [0051] Further, the above-mentioned object of the 
present invention may be attained as a result of, In a 
multicast service providing method by which multicast 
data is distributed to radio tenninals from a radio base 
station, a configuration being made such that the radio 

^5 temriinal receiving the multicast data may transmit a dis- 
tribution request for the multicast data to the radio base 
station on movement destination in case a necessity 
arises such that the other party of communication be 
switched from the radio base, station on movement or- 

20 jgin to the radio base station on movement destination, 
the radio base station on movement destination may 
transmit infonnation of a radio channel used for distrib- 
uting the multicast data to the above-mentioned radio 
terminal in response to the distribution request given 

25 from the above-mentioned radio tennlnat, the radio ter- 
minal may switch the radio channel based on the infor- 
mation of the radio channel given from the above-men- 
tioned radio base station on movement destination so 
as to receive the multicast data from the radio base sta- 

30 tion on movement destination.. 

[0052] In this multicast service providing method, 
when a necessity arises such that the other party of 
communication be switched from the radio base station 
on movement origin to the radio base station on move- 

35 rnent destination, the radio temninal should merely 
transmit a distribution request to the radio base station 
on movement destination, and, thereby, in response to 
the distribution request, information of the radio channel 
used for distributing the multicast data Is transmitted 

40 from the radio base station on movement destination. 
Therefore, the radio tenninat receives the multicast data 
by switching the radio channel based on this information 
of the radio channel. Accordingly, it is possible to switch 
the radio base station acting as the other party of com- 

45 munlcatlon, rapidly than In a case, as in the prior art, the 
radio tenninal again receives a perch channel from the 
radio base station on movement destination, further re- 
ceives a multicast management table based on informa- 
tion included in the perch channel, then, recognizes a 

50 radio channel to be used for transmission from the man- 
agement table, and, thus, receives the multicast data. 
[0053] Further, in the above-mentioned multicast 
service providing method, a configuration may be made 
such that the radio terminal may transmit the above- 

55 mentioned distribution request for the hnulticast data to 
the radio base station on movement origin, and the 
above-mentioned distribution request for the multicast 
data may be transmitted to the radio base station on 
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movement destination via this radio base station on 
movement origin. 

[0054] In this multicast service providing method, the 
distribution request given from the radio terminal can be 
made to be positively received by the radio base station 
on movement destination. 

[0055] Further, in the above-mentioned multicast 
service providing method, a configuration may be made 
such that, In case the radio terminal cannot receive in- 
formation of a radio channel to be used for distributing 
multicast data within a predetermined time after trans- 
mitting the distribution request, the radio temninal may 
transmit the distributing request again. 
[0056] Also by this multicast service providing meth- 
od, the distribution request given from the radio terminal 
can be made to be positively received by the radio base 
station on movement destination. 
[0057] Further, in the above-mentioned multicast 
service providing method, a configuration may be made 
such that the radio temiinal may transmit the distribution 
request several times. 

[0058] Also by this multicast service providing meth- 
od, the distribution request given from the radio terminal 
can be made to be positively received by the radio base 
station on movement destination. 
[0059] Further, in the above-mentioned multicast 
service providing method, a configuration may be made 
such that the radio base station on movement origin may 
obtain information concerning multicast data distributed 
by an adjacent radio base station, and transmit the in- 
formation concerning the multicast data, and, in case 
the radio terminal detemriines that the radio base station 
on movement destination does not distribute the desired 
multicast data based on the infonnation concerning the 
multicast data thus given from the radio base station on 
movement origin, the radio temninal may transmit the 
distribution request to the radio base station on move- 
ment destination or the radio base station on movement 
origin so that the above-mentioned distribution request 
may be received by the radio base station on movement 
destination. 

[0060] In this multicast service providing method, the 
multicast data which the radio base station on move- 
ment destination distributes is made to be previously 
recognized by the radio terminal, and, when the radio 
base station on movement destination distributes the 
desired multicast data, the multicast data can be re- 
ceived by the radio terminal immediately without trans- 
mission of distribution request. Accordingly, reception of 
the multicast data at a time of movement can be made 
rapidly. 

[0061] Further, for example, the Infomnatlon concern- 
ing the multicast data Includes infomnatlon for identifying 
the multicast data on distribution, and infomiation of ra- 
dio channels by which the multicast information is dis- 
tributed. 

[0062] Further, the object of the present Invention may 
be attained in a radio base station which transmits mul- 



ticast data to a radio terminal, as a result of a configu- 
ration being made such as to have distribution request 
receiving means receiving a distribution request formul- 
ticast data transmitted from the radio terminal, and radio 
5 channel infonnation transmitting meanis transmitting in- 
fomnatlon of a radio channel used for distributing multi- 
cast data in response to the distributing request for the 
multicast data given from the radio terminal. 
[0063] In this case, a conf iguration may be made such 
10 that the above-mentioned distribution request receiving 
means may receive the distribution request for the mul- 
ticast data transmitted from the radio temninal via anoth- 
er radio base station. Further, a configuration may be 
made such that the above-mentioned distribution re- 
is quest receiving means may have Information obtaining 
means obtaining Information concerning multicast data 
transmitted from a radio base station adjacent to the 
own station, and multicast Information transmitting 
means transmitting the information concerning the mul- 

20 ticast Information. 

[0064] Further, the above-mentioned object of the 
present Invention may be attained, as a result of, in a 
radio temninal which receives rinulticast data distributed 
by a radio base station, a configuration being made such 

2S as to have distribution request transmitting means trans- 
mitting a distribution request for multicast data to the ra- 
dio base station on movement destination In case a ne- 
cessity arises such that the other party of communica- 
tion be switched from the radio base station on move- 

30 nnent origin to the radio base station on movement des- 
tination, and multicast data reception control means 
switching the radio base station based on information 
concerning a radio channel used for distributing the mul- 
ticast data transmitted from the radio base station on 

35 movement destination in response to the distribution re- 
quest so as to receive the multicast data distributed from 
the radio base station on movement destination. 
[0065] In this case, a configuration may be made such 
that the above-mentioned distribution request transmit- 

40 ting means may transmit the above-mentioned distribu- 
tion request for the multicast data to the radio base sta- 
tion on movement origin, and, then, the above-men- 
tioned distribution request for the multicast data may be 
transmitted to the radio base station on movement des- 

45 tinatlon via the radio base station on movement origin. 
Further, a configuration may be made such that the 
above-mentioned distribution request transmitting 
means may transmit the distribution request again in 
case infomiation conceming a radio channel to be used 

so for distributing the multicast data cannot be received 
thereby. Further, a configuration may be made such that 
the above-mentioned distribution request transmitting 
means may transmit the distribution request several 
times. Further, a configuration may be made such that 

55 the above-mentioned distribution request transmitting 
means may transmit the distribution request to the radio 
base station on movement destination or the radio base 
station on destination origin so that the above-men- 
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tloned distribution request for the multicast data may be 
received by the radio base station on movement desti- 
nation in case the distribution request transmitting 
means determines that the radio base station on move- 
ment destination does not distribute the desired multl- s 
cast data based on infonmation, received from the radio 
base station on movement origin, concerning multicast 
infomnation distributed from the radio base station adja- 
cent to the station. 

[0066] Other objects, features, and advantages of the io 
present invention may become apparent from the fol- 
lowing detailed description made together with attached 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS « 
[0067] 

FIG. 1 is a sequence diagram showing a communi- 
cation procedure between a radio base station and ^ 
a radio terminal in a multlcaist service providing sys- 
tem in the prior art. 

FIG, 2 is a diagram showing a first example of a 
multicast service providing system in the prior art 
applied to a radio section. 
FIG. 3 is a diagram showing a second example of 
a multicast service providing system in the prior art 
applied to a radio section. 
FIG. 4 is a diagram showing a third example of a 
multicast service providing system in the prior art 30 
applied to a radio section. 
FIG. 5 is a block diagram showing an example of a 
basic configuration of a multicast service providing 
system in a first embodiment of the present inven- 
tion. 35 
FIG. 6 is a block diagram showing an example of a 
configuration of a radio base station In the system 
shown in FIG, 5. 

FIG. 7 is a diagram showing an example of a man- 
agement table which the radio base station in the 40 
multicast service providing system has. 
FIG. 8 Is a diagram showing an example of state 
transition in the radio base station. 
FIG. 9 is a flow chart which shows an example of a 
processing procedure In the radio base station. 43 
FIG. 10 Is a flow chart which shows an example of 
a processing procedure in each radio temiinal. 
FIG. 1 1 1s a sequence diagram showing an example 
(number 1) of a communication procedure between 
the radio base station and the radio terminal. so 
FIG. 1 2 is a sequence diagram showing an example 
(number 2) of the communication procedure be- 
tween the radio base station and the radio terminal. 
FIG. 13 is a diagram showing an example of a con- 
figuration of a multicast Infomnation channel table 55 
for managing multicast information channels by 
which service provision is made from the radio base 
station. 



FIG. 14 is a flow chart which shows an example of 
a processing procedure in the radio base station 
which performs service provision, 
FIG. 15 is a flow chart which shows an example of 
a processing procedure in the radio temninal which 
receives service provision from the radio base sta- 
tion. 

FIG. 16 is a diagram showing an example of a re- 
lationship between various information transmitted 
by the radio base station in case of performing mul- 
ticast service, and transmission channels therefor. 
FIG. 1 7 is a flow chart which shows an example of 
a processing procedure for the radio base station 
to determine continuation of service with the radio 
terminal. 

FIG. 18 is a diagram showing an example of a con- 
figuration of a multicast Information channel table 
in case of transmitting a service continuation signal 
by a same channel as thai for the multicast informa- 
tion channel table. 

FIG. 19 is a flow chart which shows an example of 
a processing procedure for informing the radio base 
station that the radio tenminal desires continuation 
of service. 

FIG. 20 is a flow chart which shows an example of 
a processing procedure at a time of the radio termi- 
nal terminating reception of multicast information. 
FIG. 21 is a diagram showing an example of a basic 
configuration of a system to which multicast service 
providing method in a third embodiment of the 
present invention is applied. 
FIG. 22 is a conceptual diagram of operation in a 
first example of operation. 
FIG. 23 is a flow of operation in the first example of 
operation. 

FIG. 24 is a conceptual diagram of operation in a 
second example of operation. 
FIG. 25 is a diagram showing an example of a mul- 
ticast management table used In the second exam- 
ple of operation. 

FIG. 26 is a flow of operation in thesecond example 
of operation. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0068] Hereafter, embodiments of the present Inven- 
tion will be described based on the drawings. 
[0069] First, a multicast service providing system In a 
first embodiment of the present invention will be de- 
scribed. 

[0070] This system is configured as shown In FIG. 5. 
[0071] In FIG. 5, a radio base station 20 broadcasts 
information A (henceforth, referred to as multicast infor- 
mation) provided, for example, through a public net- 
work, etc. to a service area Es. Radio tenninais 1 0 (cel- 
lular phones, personal computers which have a commu- 
nication function, orthe like) present in this service area 
Es can receive the multicast information A broadcast by 
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the radio base station 20. 

[0072] The radio base station 20 is configured as 
shown in FIG. 6. 

[0073] I n FIG . 6, this radio base station 20 has a trans- 
mitting/receiving unit 21 , a multicast Infonnation storing 
part 22, a networl< control part 23, and an information 
distribution control part 24. the transmitting/receiving 
unit 21 performs radio communications with each radio 
terminal 1 0 present in the service area Es. The multicast 
Infonnatlon storing part 22 stores multicast information 
to be distributed which the network control part 23 re- 
ceives from the network. The Information distribution 
control part 24 performs control for distributing the mul- 
ticast information stored In the multicast infomiation 
storing part 22 through the transmitting/receiving unit 21 
to each radio terminal 1 0 present in the service area Es. 
[0074] The Information distribution control part 24 has 
a management table as shown In FIG. 7. This manage- 
ment table is used for managing as to whether requests 
for continuation have been made for various distribution 
services of multicast infomiation. In FIG. 7, when con- 
tinuation requests for various distribution services (mul- 
ticast groups) of multicast information are made, flags 
(#1 , #2, /f3, and #4, refen^cd to also as received flags) 
corresponding to the services are made to be ON, and, 
when no continuation requests for distribution sen/ices 
of multicast Infonnation are made, the flags correspond- 
ing to the services are made to be OFF. 
[0075] Moreover, the radio base station 20 (informa- 
tion distribution control part 24) resets (makes to be 
OFF) all the flags in the above-mentioned management 
table at a predetemriined timing. Then, the state (ON/ 
OFF) of each flag managed in the above-mentioned 
management table is broadcast from the radio base sta- 
tion immediately after the flag reset timing (after a pre- 
detenninedtime). Such a state of the radio base station 
20 is managed by a reset state flag of a reset state item 
in the above-mentioned management table. Namely, 
the reset state flag is made to be ON (ON) together with 
resetting (OFF) of the flags corresponding to the above- 
mentioned various distribution services, and the reset 
state flag is made to be OFF (OFF) from a timing Imme- 
diately after that (after a predetermined time) at which 
each flag state is broadcast until ail the flags are subse- 
quently reset. Therefore, the state of the radio base sta- 
tion 20 changes by turn between a state where the reset 
stale flag is made to be ON (ON), and a state where the 
reset state flag is made to be OFF (OFF), as shown in 
FIG. 8. 

[0076] In case the various distribution services of mul- 
ticast information are provided from the radio base sta- 
tion 20, processing is pcrfonnod by the radio base sta- 
tion 20 according to a procedure shown in FIG. 9, and 
the radio temiinal 1 0 which receives the multicast Infor- 
mation performs processing according to a procedure 
shown in FIG. 10. 

[0077] In FIG. 9, the radio base station 20 resets the 
flags (#1 , #2. #3, #4) corresponding to all the distribution 



services in the above-mentioned management table 
(see FIG. 6) at a predetermined timing (SI). The reset 
state flag is made to be ON at this time. The reset state 
flag is made to be OFF immediately after that (after the 

s predetermined time). Thus, a signal showing the reset 
state flag which is made to be ON or made to be OFF 
Is broadcast using a different channel from a channel 
used for the various distribution services of multicast in- 
formation. Moreover, when the above-mentioned reset 

10 state flag is switched to OFF, a signal showing the states 
of the flags corresponding to the various distribution 
services managed in the above-mentioned manage- 
ment table are broadcast using the predetemriined chan- 
nel. 

IS [0078] When the flags con^esponding to all distribution 
services are reset as mentioned above, it is determined 
(S3) whether it is the subsequent timing of flag reset, 
while It is detenDlned (S2) whether the radio base sta- 
tion 20 has received a service continuation request sig- 
nal (which will be described later In details) from any one 
of the radio temninals 1 0. In this process, in response to 
reception of the service continuation request signalfrom 
any one of the radio terminals 10 (YES at S2), the flag 
corresponding to the relevant sen/ice is made to bo ON 
in the management table (S4). 
[0079] When it becomes the subsequent timing of flag 
reset (YES at S3), it is determined whether the flag cor- 
responding to each service of the management table 
has been made to be ON (S5). Then, the distribution 
service corresponding to the flag which has been made 
to be ON is continued, the distribution servk^e corre- 
sponding to the flag which has been made to be OFF is 
terminated (S6), and then, the series of processing is 
finished (YES at 55). Then, again, while all the flags cor- 
responding to distribution services of multicast infomia- 
tion are reset, and, also, the series of processing is start- 
ed from the processing (SI ) at which the reset state flag 
is made ON. 

[0080] Each radio terminal 1 0 which.receives distribu- 
tion sen/ice of multicast information performs process- 
ing according to a procedure shown in FIG. 10, while 
the radio base station 20 perfomns the above-describe 
processing and provides the various distribution servic- 
es of multicast infonnation. 

[0081] In FIG. 1 0, the radio temiinal 1 0 receives a sig- 
nal indicating the reset state flag broadcast by using the 
predetermined channel, and, in this process, it deter- 
mines (SI 2) whether or not this reset state flag is made 
to be ON, i.e., whether the flags corresponding to the 
multicast information distribution services are reset. 
When it is determined that the reset state flag is made 
to bo ON (YES at S12), a random time R1 Is calculated 
based on a random number generated by a random 
number generator (SI 3). Then, a timer in which the ran- 
dom time R1 is set starts operation. After that, It Is de- 
temiined (S1 4) whether or not the timer has reached the 
random time R1 which is the set time thereof. 
[0082] When the timer has reached the time R1 (time 
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out), a signal showing the flag corresponding to the mul- 
ticast Information distribution service which the radio 
base station 20 broadcasts Is received from the timing 
at which the reset state flag is made to be OFF. and it is 
determined whether the flag corresponding to the serv- 
ice which the radio temiinal 10 receives is made to be 
ON (S15). There, when the relevant flag (received flag) 
is made to be OFF (NO at S15), as management is 
made by the radio base station 20 such that it is recog- 
nized that the service continuation signal for the corre- 
sponding service has not been received, the radio ter- 
minal 10 transmits the service continuation signal to the 
radio base station 20 in case it desires continuation of 
the service (SliS). 

[0083] Then, Twait which Is a random time is calcu- 
lated (S17), and reception of the signal showing the 
states of the flags con^espondlng to the various multicast 
Infonnatlon distribution sen/lces broadcast from the ra- 
dio base station 20 Is started (SIB). Then. It Is deter- 
mined whether or not the random time Twait has been 
reached (S19), while it is determined whether the flag 
(received flag) corresponding to the distribution service 
which the radio terminal 10 receives is made to be ON 
(S20). There, in case the flag corresponding to the rel- 
evant service has been already made to be ON (see the 
processing at S2 and S4 in FIG. 9) In response to the 
service continuation request signal transmitted from the 
relevant radio temiinal 1 0 as mentioned above (see the 
processing in S16), the radio temninal 10 finishes the 
series of processing, and repeats the processing of de- 
temnlnlng whether or not the reset state flag is made to 
be ON (the flags correspondingtothe services are made 
to be OFF) again (S11.S12). 
[0084] In a condition where the random time R1 has 
elapsed from the timing of detection of ON of the reset 
state flag, when the flag corresponding to the relevant 
service has been already made to be ON In the radio 
base station 20 in response to the service continuation 
request signal from another radio temiinal 1 0 which re- 
ceives the service (YES at SIS), the radio terminal 10 
finishes the series of processing, and repeats the 
processing of detemilning whether or not the reset state 
flag is made to be ON (the flags corresponding to the 
services are made to be OFF) again (s11 , S12). 
[0085] As a result of the processing being perfomned 
In accordance with the above-described procedure by. 
the radio base station 20 and radio temninals 1 0, a com- 
munication according to a sequence shown In FIG. 11 
is perfomied between the radio base station 20 and the 
radio temninals 10, for example. 
[0086] In the process In which the multicast Infomia- 
tion distribution service is made on the radio terminal 10 
by the radio base station 20, when the reset state flag 
is made to be ON by the radio base station 20 (CD )i that 
Is, the flags (received flags) corresponding to the re- 
spective services are made to be OFF, the signal indi- 
cating the flags corresponding to the various services 
are transmitted to the radio temiinal 1 0 by the radio base 



station 20 at predetermined timing repeatedly (see bro- 
ken line in FIG. 11). In this process, when receiving the 
signal Indicating the reset state flag having the ON state 
(the flags corresponding to the services are made to be 
5 OFF) from the radio base station 20 (Q) ). the radio ter- 
minal 1 0 transmits the service continuation request sig- 
nal to the radio base station 20 after elapse of a random 
time R1 @ ). Then, the radio temninal 10 monitors as 
to whetherthe flag corresponding to the relevant service 
10 Is made to be ON during a random time Twait. 

[0087] When receiving the above-mentioned service 
continuation request signal from the relevant radio ter- 
minal 10 or another radio temiinal 10, the radio base 
station 20 makes the flag corresponding to the service 
15 to be ON. When detecting that the flag corresponding 
to the service has been made to be ON ), the radio 
temiinal 10 monitors the reset state flag being made to 
be ON (3) ). Then, each time the reset state flag Is made 
to be ON, communication is perfomied between the ra- 
dio base station 20 and radio tennlnal 1 0 In accordance 
with the above-mentioned procedure. 
[0088] By the above-mentioned processing, the radio 
base station 20 resets (makes to be OFF) the flags cor- 
responding to the various multicast Infonnatlon distribu- 
tion services at predetermined timing, and, also, after 
the resetting, when receiving the service continuation 
request signal from any radio terminal 1 0, the radio base 
station 20 makes the flag corresponding to the service 
to be ON. Accordingly, the radio base station 20 can de- 
termine continuation and temilnation of the services 
based on the flags conresponding to the respective serv- 
ices managed by the management table (see FIG. 7) 
without managing the number of the radio terminals 20 
which receive the multicast information distribution serv- 
ices in the service area Es, or the like. 
[0089] Moreover, each radio terminal 1 0 can check 
whether another radio temninal 10 which requires the 
same service as that of itself exists In the same service 
area Es by monitoring the states of the flags (received 
flags) corresponding to the respective services broad- 
cast from the radio base station 20. Then, when the rel- 
evant flag Is made to be OFF, the radio tennlnal 1 0 which 
desires the service transmits the sen/ice continuation 
request signal to the radio base station 20, as recogniz- 
ing that no other radio terminal 10 which requires the 
same service as that of itself exists. On the other hand, 
when the relevant flag Is made to be ON, the radio ter- 
minal 10 that desires the service does not transmit the 
service continuation request signal, as recognizing that 
another radio terminal 1 0 which requires the same serv- 
ice as that of Itself exists. 

[0090] Thus, the service continuation request signals 
are not transmitted from a plurality of radio terniinats 10, 
respectively, which desire the same service in the same 
service area Es, and thus congestion is not likely to oc- 
cur In the radio section. 

[0091] In case the service continuation request signal 
is transmitted from the radio temninal 10 which process- 
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es according to the above-described procedure (see 
FIG. 1 0), the service continuation request signal may be 
unable to be received by the radio base station 20 due 
to interference of signals, collision with the service con- 
tinuation request signal simultaneously transmitted by 5 
chance from another radio terminal, or the like In the ra- 
dio channel. In such a case, as will be described below, 
the radio terminal 10 perfomis re-transmission of the 
service continuation request signal. 
[0092] After transmitting the service continuation re- io 
quest signal to the radio base station 20 (SI 6), the radio 
terminal 10 which processes in accordance with the 
above-described procedure shown in the FIG. 1 0further 
calculates a random time R2 again (S21 ) after a random 
time Twalt has elapsed, in case the OFF state of the flag 
corresponding to the service received from the radio 
base station 20 Is maintained during the random time 
Twalt (NO at SI 9. and also, YES at S20). Then, after 
the random lime R2 elapsed (YES at S22), it determines 
again whether or not th flags (received flags) corre- 20 
spending to the services broadcast by the radio base 
station 20 are made to be ON (S23). Then, when the 
flag corresponding to the service has the ON state, the 
radio tcmninal 1 0 finishes the series of processing while 
receiving the multicast infonnation distribution service 
broadcast by the radio base station 20. 
[0093] The radio temninal 1 0 re-transmits the sen/ice 
continuation request signal, as recognizing that the 
service continuation request signal (see 816) transmit- 
ted last time has not been received by the radio base 30 
station 20, when the flag corresponding to the sen^ice 
received has the OFF state (S24). Then, after finishing 
re-transmitting of the service continuation request sig- 
nal, the radio temrtinal 1 0 finishes the series of process- 
ing. 55 
[0094] Between the radio base station 20 and the ra- 
dio tenninal 1 0, as a result of the processing according 
to the above-described procedure being performed by 
he radio terminal l 0, communication according to a se- 
quence shown in FIG. 12 is performed. ^0 
[0095] In the process in which the radio base station 
20 Is perfomning multicast infomriatlon distribution serv- 
ice on the radio terminal 1 0, when the reset state flag is 
made to be ON by the radio base station 20 (S) }i same 
as in the case described above (see FIG. 11), that is, 
when the flags corresponding to the respective services 
(received flags) are made to be OFF, the signal indicat- 
ing the states of the flags corresponding to the respec- 
tive services is repeatedly transmitted to the radio ter- 
minal 1 0 from the radio base station 20 at predetermined so 
timing (see the broken line in FIG. 12). In this process, 
when receiving the signal indicating the reset state flag 
having the ON state (thef lags corresponding to the serv- 
ices are made to be OFF) G) ), the radio tenninal 10 
transmits the service request continuation signal to the ss 
radio base station 20 after elapse of a random time R1 
((1) ). Then, the radio terminal 1 0 monitors, during a ran- 
dom time Twait, whether the flag corresponding to the 



relevant service is made to be ON. 
[0096] In case the above-mentioned service request 
signal is not received by the radio base station 20 by 
some reason such as signal interference or collision (x 
mark), and the flag corresponding to the service given 
from the radio base station 20 Is not made to be ON 
during the random time Twalt. the radio tenninal 10 re- 
transmits the service request continuation signal ((D) 
after further elapse of the random time R2 after elapse 
of the random time Twait. When the flag corresponding 
to the relevant service managed by the radio base sta- 
tion 20 is made to have the ON state by this service con- 
tinuation request signal re-transmitted by the radio ter- 
minal 10, after receiving this flag In the ON state 0 ), 
the radio terminal 10 monitors that the reset state flag 
is made to be ON ). 

[0097] Since the service continuation request signal 
Is re-transmitted from the radio tenninal 10 when the 
service continuation request signal transmitted from the 
radio tenninal 1 0 is not received by some reason by the 
radio base station 20, the flag corresponding to the rel- 
evant service managed by the radio base station 20 can 
be positively made Into the ON state. 
[0098] In the above-montioncd system, relationship 
between the reset period Treset, that is, the period at 
which the flags corresponding to all the multicast infor- 
mation distribution services are reset, the above-men- 
tioned random times R1 and R2, and the random time 
Twait are set as follows, for example. 
[0099] When making the random time Twait constant, 
It is set as follows: 

Twalt =: Treset - R1 max - R2max (1 ) 

Moreover, when making the random time Twait variable, 
it is set as follows: 

Twait = (TrosGt - R1 max) x RATE (2) 

[01 00] When making the Twait constant and applying 
the same value for every Treset cycle, the maximum 
time of Twait is calculated according to the above-men- 
tioned fomiula (1). Accordingly, calculation of Twalt Is 
realizable by setting up a value smaller than Treset - R1 
as the maximum (R2max) of R2, and then using the 
above-mentioned formula (1). 

[0101] Moreover, when making the Twait variable and 
changing it for every Treset, It is also possible to use a 
valuo acquired by multiplying (Treset - R1) by a fixed 
coefficient RATE. In this case, since R1 is a random val- 
ue, Twalt can be made variable. As RATE becomes larg- 
er in the above-mentioned fonnula (2), the maximum of 
R2 becomes smaller, and probability of collision at the 
time of re-transmitting becomes higher. However, since 
the probability that the sen/ice continuation request sig- 
nal from another radio tenninal which receives the same 
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multicast Information distribution service is transmitted 
becomes higher, there is an advantage that the neces- 
sity of re-transmission becomes lower. 
[0102] On the other hand, when RATE is smaller in 
the above-mentioned fomriula (2), the probability of col- 
lision with the service continuation request signal from 
another radio terminal which receives the same multi- 
cast Infomnation distribution service becomes higher. 
However, since R2 can be made larger, there is an ad- 
vantage that the probability of the collision with the serv- 
ice continuation request signal from another radio ter* 
minal which receives the same multicast information 
distribution service becomes lower, at the time of re- 
transmitting the service continuation request signal. 
[0103] Moreover the probability of collision of the 
service continuation request signals can be reduced by 
making RATE In the above-mentioned formula (2) have 
a unique value for every radio terminal. 
[0104] Although, in the above-mentioned example, 
re-transmitting of the service continuation request signal 
Is made once, it is easily realizable to change respective 
parameters so that re-transmitting of the service contin- 
uation request signal may be perfomned several times. 
[0105] Namely, Twait and R2max may be sot such 
that: 

Treset = A x (Twait + R2max) (3) 

'A' is an integer and expresses the number of times of 
retransmissions. 

[0106] As, for the radio base station connected to the 
network which supports the version 1 of IGMP, the max- 
imum time for which an IGMP router waits for a report 
from a host is 1 0 seconds, and, thereby, it is reasonable 
to set the Treset period of the radio base-station equal 
to or shorter than 1 0 seconds. Since the maximum time 
for which the IGMP router waits for the report from the 
host is specified in a message in the case of the network 
corresponding to the version 2, it is reasonable to set 
the Treset period to be equal to or shorter than the spec- 
ified time. However, as for this Treset period, it Is also 
possible to set it regardless of the parameter of IGMP, 
and, then, for the router, the radio base station may per- 
forni operation In accordance with IGMP. 
Furthennore, In case multicast infonnatlon distribution 
service in a network which does not support IGMP is 
carried out, this Treset period may be set as a value orig- 
inal for the radio base station. 
[0107] In each above-mentioned example, the radio 
base station acts as an Information distributing appara- 
tus. 

[01 08] A second embodiment of the present invention 
will now be described. 

[0109] In this embodiment, a radio channel used for 
distribution of each multicast infomnation is infomned of 
to each radio terminal of a service area. Thereby, each 
radio tenninai can receive the desired multicast Infor- 
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matlon by using the radio channel corresponding to the 
multicast information. 

[0110] A basic configuration of a multicast service 
providing system in the second embodiment is config- 
5 ured as shown in FIG. 5, same as the above-described 
embodiment, and, also, a radio base station Is config- 
ured as shown in FIG. 6. 

[0111] In the present Invention embodiment, an infor- 
mation distribution control part 24 manages multicast 

10 service by a multicast Information channel table as 
shown In FIG. 13. In this multteast infonnatlon channel 
table, relationship between multicast group addresses 
for identifying multicast Information channels for per- 
forming distribution services, transmission channels 

15 used for transmitting the multicast Infonnatlon corre- 
sponding to the respective multicast Information chan- 
nels, and Infonnatlon channel numbers managed by a 
radio base station 20 Is described. 
[01 12] The multicast group addresses for identifying 

20 the multicast Infomnation channels for providing the dis- 
tribution services are used for identifying the contents 
of distribution services, and, are the same as multicast 
addresses, for example, used by IGMP (Internet Group 
Management Protocol) which Is the multicast protocol 

25 of IP (Internet Protocol) network. However, in case the 
radio base station 20 is connected with a network other 
than the IP network, any addresses which can be used 
for identifying servers and the networks providing the 
multicast servtees can be used as the multicast group 

30 addresses. 

[0113] The transmission channels are expressed by 
channel Identifiers by which the radio base station 20 
and each radio temnlnai 1 0 can use for identification, and 
indicate channels for transmitting the multicast infonna- 

35 tion corresponding to the multicast infomiation chan- 
nels. In case the access type is, for example, a time di- 
vision multiple access type (TDMA), channel Identifiers 
include time slot numbers in radio frames and frequency 
numbers. There may also be a system which requires 

40 neither frequencies nor time slots for identifying the ra- 
dio channels, and a system which requires another Iden- 
tifiers. In such a case, any type of identifiers which are 
used for identifying the radio channels according to an 
identification method suitable for the system may be 

45 used. 

[0114] In case transmission channels are changed 
according to a situation of channel allocation in a radio 
section between the radio base station 20 and each ra- 
dio terminal, the item of the transmission channel of this 

50 multicast Information channel table is updated. 

[0115] An infomnation channel number is a number 
which tho radio base station 20 gives for a multicast 
group address. The information channel numbers are 
numbers unique only to the service area Es of the radio 

55 base station 20, and, when the radio terhninal 1 0 moves 
to another service area by handoff , etc., and connection 
switching to another radio base station is made, infor- 
mation channel numbers managed by the newly con- 
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nected radio base station are used. 
[0116] These infonnation channel numbers corre- 
spond to the multicast group addresses, as described 
above, and may be used as the multicast Information 
channels between the radio base station 20 and each 
radio temiinal 10, i.e., simple identifiers for the contents 
of distribution services. 

[0117] The radio base station 20 which provides the 
. multicast services processes in accordance with a pro- 
cedure shown in FIG. 14. This processing is mainly per- 
fomaed by the Infonnation distribution control part 24 of 
the radio base station 20. 

[0118] The radio base station 20 enters one state of 
state of providing multicast service and a state of not 
doing so. In FIG. 14. it is detennined whether the radio 
base station 20 is perfomiing multicast service (S31). 
When the multicast service is perfonned (YES at S31). 
it Is monitored whether it is a transmission timing for the 
multicast Informalion channel table (see FIG. 13) which 
shows information concerning the multicast Information 
channels under the service (S32), and, when it is the 
timing, the multicast infonnation channel table is in* 
formed of to all the radio tenninals 1 0 in the service area 
Es (S33). 

[0119] Then, it is determined whether a multicast 
service request signal is received from anyone of the 
radio terminals 1 0 (S34). When the multicast service re- 
quest signal is received by none of the radio terminals 
1 0 (NO at S34), the series of processing is finished. After 
that, as long as the multicast service request signal from 
the radio tenninal 10 Is not received, processing (S31 
through S34) described above is performed repeatedly 
Consequently, each radio tenninal 1 0 in the service area 
Es can know the contents of services distributed at the 
time, and the radio channels for receiving the contents 
of the services, by receiving the multicast infonnation 
table transmitted from the radio base station 20. 
[0120] The above-mentioned transmission (S33) of 
the multicast Infonnation table is made by using a radio 
channel which can be used by the radio base station 20. 
The radio channel which can be used should be a radio 
channel detennined according to a channel allocation 
method which the radio base station 20 employs. The 
radio channel used for transmission of this multicast in- 
fonnation channel table Is Infonned of to each radio ter- 
minal 1 0 present In the service area Es from the radio 
base station 20 using a perch channel, for example. 
Each radio tenninal 10 receives the multicast Infonna- 
tion table from the radio base station 20 using the in- 
formed radio channel. 

[0121] In addition, It is also possible to transmit the 
multicast inforniation channel table from the radio base 
station 20 periodically at fixed intervals. In this case, 
control information concerning the transmission period 
can also be infonned of by using the perch channel. 
[01 22] Moreover, the radio channel used for transmis- 
sion of the multicast information channel table may also 
be fixed. In this case, when the radio channel Icnown 



between the radio base station 20 and each radio ter- 
minal 10 is previously fixed therebetween, it is not nec- 
essary to include the infonnation concerning the radio 
channel used for transmission of the multicast informa- 
5 tlon channel in the perch channel. 

[0123] Returning to FIG. 14, in a state in which the 
radio base station 20 does not perform multicast service 
(NO at S31), or when, in the above-described process 
(S31 through S34), a muiticast service request signal 
10 (including the above-mentioned multicast group ad- 
dress) is received by the radio base station 20 from the 
radio tenninal which newly desires a service (YES at 
S34), the above-mentioned multicast infonnation chan- 
nel table (see FIG. 13) is refen-ed to, and It Is determined 
15 (S35) whether or not the service concerning the request 
has been already provided. When the sen/ice has been 
already provided (YES at S35), the series of processing 
is finished, and, the above-described processing (S31 
through S34) is repeatedly performed, until a multicast 
20 service request signal is received subsequeritly. 

[0124] When the service concerning the request has 
not been provided yet (NO at S35), the multicast infor- 
mation channel table is updated by newly registering in- 
to the multicast infonnation channel tablo the multicast 
group address which identifies the multicast service 
concerning the request, the radio channel (transmission 
channel) used for the service, and an information chan- 
nel therefor (836). Then, the radio base station 20 starts 
transmission of the multicast information corresponding 
to the service concerning the above-mentioned request 
using the thus-determined radio channel (S37). After 
that, the above-described processing (S31 through 
S34) is perfonned repeatedly In this process, the mul- 
ticast infonnation channel table updated as mentioned 
above is transmitted to each radio terminal 10 present 
In the service area Es from the radio base station 20 
(332, S33). 

[0125] In the process in which the radio base station 
20 perfomns processing In accordance with the above- 
described procedure, and provides the multicast serv- 
ices, each radio tenninal 10 performs processing in ac- 
cordance with a procedure shown in FIG. 15. 
[0126] in FIG, 15, the radio terminal 10 receives the 
perch channel first (S41). The radio base station 20 
transmits, by using this perch channel various control 
Infonnation conceming the system, also, Infonnation in- 
dicating whether or not the radio base station 20 is pro- 
viding multicast service, and, in case of providing the 
multicast service, transmits infonnation concerning the 
radio channel used for transmitting the muiticast infor- 
mation channel table, transmission period therefor, and 
80 forth. 

[0127] When reception of muiticast service is desired 
by the radio terminal 10 (YES at S42), it is detennined 
whether the own terminal has already received a certain 
multicast service from the radio base station 20 (S43). 
When the own tenninal has not received multicast serv- 
ice from the radio base station 20 yet (NO at S43), It is 
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determined whether, based on the infomnation infomned 
of by the above-mentioned perch channel, the radio 
base station 20 is providing multicast service (S44). 
When the radio base station 20 is providing multicast 
service (YES at S44), it is detenDlned, based on the 
transmission period for the multicast infonnatlon chan- 
nel table Informed of by the above-mentioned perch 
channel, whether or not it is a timing of receiving the 
multicast information channel table (S45). When it is the 
timing, the multicast information channel table transmit- 
ted from the radio base station 20 will be received (S46) 
using the radio channel informed of by the above-men- 
tioned perch channel. 

[0128] The radio terminal 10 detemnlnes whether or 
not the multicast Infonnation channel (multicast group) 
which the own terminal desires is registered In the mul- 
ticast Infomnation table, when the multicast Information 
channel table Is received thereby (S47). When this mul- 
ticast infomnation channel desired Is registered there 
(YES at S47), i.e., when distribution service of the de- 
sired multicast information has been already performed, 
the radio temninal 10 receives the distribution infonna- 
tion (multicast information) of the multicast information 
channel using tho transmission channel coacsponding 
to the desired multicast information channel in the mul- 
ticast information channel table (S48). 
[0129] In the above-mentioned process, when the ra- 
dio terminal 1 0 already receives some multicast service 
(YES at S43). while the above-mentioned service is re- 
ceived thereby, the distribution information of the multi- 
cast information channel conceming the relevant new 
request is received thereby by using the radio channel 
for receiving the multicast information according to the 
above-described procedure (S45 through 848). 
[0130] On the other hand, when the radio base station 
20 is not providing multicast service (NO at S44), or, 
when the radio base station 20 Is providing multicast 
service, but Is not providing a service of the desired mul- 
ticast Information channel (NO at S47), the radio temni- 
nal 1 0 transmits a multicast service requestsignai for the 
desired multicast infomnation channel to the radio base 
station 20 (S49), and waits for the radio base station 20 
to start the service of the desired multicast information 
channel. Then, when the multicast information channel 
table updated by this multicast service request signal 
(see S34 through S36 In FIG. 14) Is received from the 
radio base station 20 (S46). the radio temninal 10 re- 
ceives the distribution infonnatlon of the new multicast 
Infomnation using the radio channel (transmission chan- 
nel) specified by the multicast infomnation channel table 
(847, 848). 

[0131] As mentioned above, since the radio terminal 
1 0 receives the multicast infomnation channel table from 
the radio base station 20 by the radio channel informed 
of by using the perch channel, even when the radio 
channel by which the multicast Infonnatlon channel ta- 
ble should be transmitted by the radio base station 20 
changes, the radio terminal 10 can always receive the 
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multicast infomnation channel table. Moreover, even 
when the transmission channel by which the infonnation 
of the multicast information channel (multicast Informa- 
tion) Is transmitted by the radio base station 20 is 
5 changed, since the change Is reflected by the multicast 
information channel table, the radio temninal 1 0 can re- 
ceive the distribution information of the desired multicast 
Information channel by the radio channel specified in the 
relevant multicast infomnation channel table. 
10 [0132] In the processing according to the procedure 
shown In FIG. 15, when the radio terminal 10 does not 
desire multicast service (NO at S42), the series of 
processing Is finished. Consequently, the radio terminal 
10 which does not partlculariy desire multicast service 
15 continues the state of receiving the perch channel (841 , 
342). 

[0133] In the above-mentioned system, multicast In- 
formation will be distributed to the radio terminal 1 0from 
the radio base station 20 through the processing by the 
radio terminal 10 according to the procedure shown in 
the processing of FIG. 15 and the processing by the ra- 
dio base station 20 according to the procedure shown 
in FIG. 14, as shown in FIG. 16. 
[0134] That is, the multicast Infonnation channel table 
Is transmitted to the radio temninal using the transmis- 
sion channel® informed of by the perch channel, and, 
further, the distribution information of the multicast infor- 
mation channel (multicast group) registered In the mul- 
ticast Information channel table Is transmitted to the ra- 
dio terminal 10 using the transmission channeld) reg- 
istered in the multicast infonnatlon channel table. 
[0135] In the above system, during provision of the 
multicast service, when all the radio temninals that re- 
ceive the multicast iafomnatlon corresponding to a mul- 
ticast infonnation channel in the service area Es stop 
desiring continuation of the relevant multicast service, 
the radio base station 20 which provides the multicast 
service processes according to the procedure shown in 
FIG. 17, for example, in order to stop the multicast serv- 
ice. 

[0136] in this processing, a service continuation 
check signal corresponding to the flag state reset signal 
and a response signal corresponding to the service con- 
tinuation request signal, described above for the first 
embodiment, are transmitted and received between the 
radio base station 20 and the radio terminal 10. 
[0137] In FIG. 17,ilisdeterminedwhetheritisatlmlng 
of transmitting the service continuation check signal 
(S61). When it is detisrmlned that it is the transmitting 
timing for the service continuation check signal, the 
service continuation check signal Is transmitted to each 
radio temninal 1 0 present in the service area Es from the 
radio base station 20 (S52). Then, a timer at whkjh a 
response waiting time is set starts operation (853). In 
this state, it is determined whether or not the response 
signal In response to the service continuation check sig- 
nal is received from anyone of the radio terminals (S55). 
while it is detemnlned whether or not the relevant timer 
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has reached a time-out state (S54). There, when the re- 
sponse signal is received from any one of the radio ter- 
minals before the time-out of the above-mentioned tim- 
er, the radio base station 20 enters a state where distri- 
bution service of the multicast Infomnation channel con- 
cerning the response signal is continued (S56). When- 
ever It receives the response signal in response to the 
service continuation check signal for each service from 
the radio terminal until the above-mentioned timer 
reaches the time-out state, a state is entered where dis- 
tribution service of the multicast Information channel 
concerning the response signal is continued (S54, S55, 
S56). 

[01 38] On the other hand, when the above-mentioned 
timer reaches the time-out state (YES at S54), distribu- 
tion service of the multicast infomrtation channel for 
which no response signal is returned In response to the 
service continuation check signal is terminated (S57). 
Then, the relevant multicast information channel table 
is updated by deleting the Information concerning this 
temninated multicast Infomfiation channel from the mul- 
ticast information channel table (see FIG, 13) (S58). 
[0139] Transmission of the above-mentioned service 
continuation check signal by the radio base station 20 
can be performed as follows. 

[0140] For example, In the perch channel, the multi- 
cast group address for which continuation of service is 
to be checked can be described as the service continu- 
ation check signal. In this case, the radio terminal re- 
ceives the perch channel for every transmission period 
of this service continuation check signal. 
[0141] Moreover, the service continuation check sig- 
nal can be transmitted using the same transmission 
channel as the transmission channel of the multicast in- 
fomnation channel table. In this case, the service con- 
tinuation check signal is transmitted at the same period 
as the transmission period of the multicast Information 
channel table. Moreover, as shown in FIG. 18, in this 
case, a flag as the service continuation check signal can 
be included In the multicast infonnation channel table. 
When the multicast information channel table is trans- 
mitted, the flag corresponding to the multicast group for 
which it is the timing for checking continuation of the 
servicers set to "1", and the flag corresponding to the 
multicast group for which It is not the timing Is reset Into 
"0." 

[0142] Thus, similar to the first embodiment, in case 
of transmitting to each radio terminal the multtoast infor- 
mation channel table including the above-mentioned 
flag infomiation as the sen^ice continuation check sig- 
nal, when each radio temriinal continues reception of the 
multicast Information, It can be dctemilned whether it is 
necessary to transmit the service continuation request 
signal, based on the state of the flag Infomiation. 
[0143] Furthermore, the service continuation check 
signal can also be transmitted by using a different radio 
channel independently from the multicast infonnatlon 
table. In this case, the transmission period of the service 



continuation check signal can also be set independently 
for example, infomiation of the transmission channel for 
this service continuation check signal Is given by using 
the perch channel. 
5 [01 44] Each radio terminal which receives the service 
continuation check signal transmitted from the radio 
base station as mentioned above processes In accord- 
ance with a procedure shown In FIG. 1 9. 
[0145] In FIG. 19, when the service check signal is 

10 received (YES at S61 ), in case continuation of the mul- 
ticast service currently received Is desired (YES at S62), 
the radio terminal starts a random timer in which a ran- 
dom time setting is possible (S63). Then, when the ran- 
dom timer by which the random time Is set reaches a 

15 time-out state (YES at S64), a response signal Is trans- 
mitted to the radio base station 20. 
[0146] Even when the service continuation check sig- 
nal transmitted from the radio base station 20 Is a signal 
for a specific multicast information channel, even when 

20 it is a signal for all the multicast infontiation channels 
under service by the radio base station 20, the identifies 
(multicast group addresses, infomiation channel num- 
bers or the like) for indicating all the multicast infomia- 
tion channels forwhbh service Is desired are contained 

2s in the response signal. 

[0147] Furthermore, when the radio terminal which 
has received the multicast service positively terminates 
reception of the service, it processes In accordance with 
a procedure shown in FIG. 20. That is, reception of the 

30 multicast information corresponding to the multicast in- 
fomiation channel transmitted from the radio base sta- 
tion 20 Is interrupted (S71), and a service reception ter- 
mination signal is transmitted to the radio base station 
20 (S72). The Identifiers (multicast group addresses, in- 

35 fomiation channel numbers or the like) which indicate 
all the multicast infomiation channels for which recep- 
tion of service be terminated are Included in this service 
reception termination signal. 
[0148] The radio base station 20 which has received 

40 the service reception termination signal from any one of 
the radio terminals transmits a service continuation 
check signal for the multteast Information channels Indi- 
cated by the identifiers (multicast group addresses, in- 
formation channel numbers or the like) contained in the . 

45 service reception temnlnatlon signal, to each radio ter- 
' minal present in the service area Es, and detemiines 
the necessity of continuation of the service in accord- 
ance with the procedure shown In FIG. 1 7. Then, when 
no response signal is received from any of the radio ter- 

so minals, the radio base station 20 temiinates the service 
of these multicast information channels. 
[0149] in the example described above, the control 
signals transmitted to the radio base station 20 from the 
radio temiinal 10 are three, the service request signal, 

55 response signal, and service reception temilnation sig- 
nal. These signals can be transmitted by a random ac- 
cess channel which is used for accessing the radio base 
station 20 first, at a time of turning on of the power supply 
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of the rRdio terminal, or by using user data included in 
a packet or a control information transmission channel 
in case during uni-cast communication. 
[0150] Moreover. In the above-described example, 
the time division multiple access type (TDMA) is used s 
as an access type for downlink signals from the radio 
base station 20 to the radio temrilnal 10. However, a 
code division multiple access type (CDMA) Is also ap- 
plicable In the above-mentioned example, by a similar 
manner only by replacing the identifiers by spread io 
codes, etc. 

[0151] In addition, also in this embodiment, the radio 
base station 20 acts as an infomnatlon distributing ap- 
paratus. 

[0152] A third embodiment of the present invention is 
will now be described. 

[0153] According to this embodiment, In case a mo- 
bile set used as a radio terminal moves across service 
areas (in case of handoff) while receiving multicast dis- 
tribution of Information, switching of base station which 
acts as a distribution origin for the mobile set can be 
made smoothly. 

[01 54] A system to which a multicast service providing 
method in the present embodiment is applied is config- 
ured as shown In FIG. 21 . 

[0155] The multicast service providing system shown 
In this figure includes a radio base station 11 0 and a ra- 
dio temilnal 120. The radio base station 110 transmits 
(distributes) information (multicast data) provided via a 
root network, such as an IP network, to the radio tenrjl- 50 
nal 120 present in a radio area. The radio tenninal 120 
is, for example, a cellular phone, or a personal computer 
terminal (PC temninal) which has a telecommunication 
function, the radio terminal 120 receives multicast data 
distributed from the radio base station, and when a 35 
movement arises, the radio base station acting as the 
other party of communicative is rapidly switched. 
[0156] The radio base station 110 has a network In- 
terface 111, a radio link control device 112, a transmit- 
ting/receiving unit 1 1 3, an antenna 11 4, a radio base sta- ^^o 
tion side multicast control device 115, a radio base sta- 
tion side handoff control device 116, and an Input/output 
device 117. 

[0157] The network interface 111 performs control 
concerning the third layer of OSI reference model, Spe- 45 
clfically, when TCP/IP Is used as a communication pro- 
tocol, the network interface 111 perfoons composition/ 
decomposition of IP packets, and extraction/Insertion of 
multicast addresses. 

[01 58] The radio link control device 1 1 2 perfonns con- so 
troi concerning the second layer of OSI reference mod- 
el. Specifically, the radio link control device 112 per- 
forms composition/decomposition of radio frames which 
Include data channels to which multicast data is insert- 
ed, and various control channels, in a combined man- 55 
ner. 

[0159] The transmitting/receiving unit 113 performs 
control concerning the first layer of OSI reference mod- 



el. Specifically, the transmitting/receiving unit 113 trans- 
mits and receives radio signals by converting a base- 
band signal from the radio link control device 12 Into ra- 
dio signal, and transmitting It through the antenna 114 
or converting a radio signal given through the antenna 
114 Into a base-band signal. 
[0160] The radio base station side multicast control 
device 115 performs control for multicast cooperatively 
with a multicast control device of the radio terminal 120 
described later. Moreover, the radio base station side 
multicast control device 1 1 5 produces a multicast man- 
agement table which isinfomnation required in order that 
the radio terminal 120 can receive multicast data. De- 
tails of the multicast management table will be described 
later. 

[0161] The radio base station side handoff control de- 
vice 1 1 6 gives Instructions of distribution of multicast da- 
ta to the radio base station side multicast control device 
115, and periorms control of Informing the radio tenninal 
120 of radio channels used for distributing the multicast 
data to the radio temrilnal 120. Specifically, based on 
multicast addresses obtained from the root networic via 
the network interface, and/or information concerning 
link control obtained from tho radio link control device 
112, the radio base station side handoff control device 
116 perfonns handoff control for the radio terminal to 
switch the radio base station acting as the other party 
of communication, and, also, gives radio channels used 
for the multicast to the transmitting/receiving unit 113. 
[0162] Moreover, the radio base station side handoff 
control device 116 exchanges the multicast manage- 
ment table between the networic interface 111 and a ra- 
dio base station adjacent thereto via the root networic 
connected with the network interface 111 , and in order 
to Inform the radio terminal 120 of the multicast man- 
agement tables of the own station and the adjacent radio 
base station, It controls the radio link control device 112. 
[0163] On the other hand, the radio terminal 120 has 
an antenna 121 , a transmitting/receiving unit 122, a ra- 
dio link control device 123, a user interface 124, an in- 
put/output device 125, a radio terminal side multicast 
control device 126, and a radio terminal side handoff 
control device 127. 

[01 64] The transmitting/receiving unit 1 22 and the ra- 
dio link control device 123perfonn operation equivalent 
to the transmitting/receiving unit 113 and the radio link 
control device 1 12 of the radio base station 110, respec- 
tively. However, the transmitting/receiving unit 122 also 
performs measurement of electric field Intensity of a sig- 
nal transmitted from the radio base station 11 0. 
[0165] The user interface 124 terminates the TCP/IP 
protocol for the signal given from the radio link control 
device 123, and performs Interface with an Input/output 
device 1 25. The input/output device 1 25 outputs and In- 
puts a sound, a picture, etc., and Includes a display, a 
speaker, a microphone, various keyboards, an extemal 
connection temninals, etc. 

[0166] The radio terminal side multicast control de- 
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vice 126 performs control for the multicast wliile com- 
municating with the radio base station side multicast 
control device 1 15 via the radio link control device 1 23 
based on the information acquired through the user in- 
terface 124. 

[0167] The radio tennlnal side handoff control device 
127 detects an opportunity of handoff, selects a radio 
base station to which a movement is made, perfomns 
request to the radio base station to which the movement 
is made for distribution of multicast data, and acquires 
the multicast management table. 
[0168] Specifically, based on'the infomiation concern- 
ing electric field intensity obtained from the transmitting/ 
receiving unit 122, and the infomnation concerning the 
link control obtained from the radio link control device 
123, the radio terminal side handoff control device 127 
perfonns synchronization with the radio base station 
side handoff control device 116 and performs handoff. 
Moreover, the radio terminal side handoff control device 
127 gives the radio channel used for multicast to the 
transmitting/receiving unit 122. 
[0169] As embodiments realizing the above-men- 
tioned functions will now be described. A first embodi- 
ment is such thattho radio tomiinal requests to tho radio 
base station for which the radio terminal moves, for dis- 
tribution of multicast data, directly, or, via the radio base 
station at the movement origin, further acquires infor- 
mation for identifying the radio channel used for the mul- 
ticast, so that switching of the radio base station which 
acts as the other party of communication at the time of 
movement can be made rapidly. A second embodiment 
is such that the radio base station informs the radio ter- 
minal of the multicast management table of the own sta- 
tion and also the multicast management table of an ad- 
jacent radio base station, the radio terminal previously 
detemriines multicast data which the radio base station 
on the movement destination distributes, and thus, the 
radio base station which acts as the other party of com- 
munication can be switched rapidly at the time of move- 
ment. 

[0170] First, the first example of operation will now be 
described. FIG. 22 (a) and (b) shows a conceptual dia- 
gram, and FIG. 23 shows an operation flow of the first 
example of operation. It is assumed that, as shown in 
FIG. 22 (a), a radio temilnal 120-1 in a radio zone Z1 of 
a radio base station 110-1 on movement origin moves 
to a radio zone Z2 of a radio base station 1 1 0-2 on move- 
ment destination, while receiving multicast data given 
by the radio base station 110-1 on movement origin. 
[0171] In this case, as shown in the operation flow of 
FIG. 23, when the radio temriinal 120-1 moves into the 
radio zone 22 from tho radio zone Z1 (SB2) while receiv- 
ing multicast data (S81 ), in the radio tenminal 1 20-1 , the 
signal reception intensity from the radio base station 
110-2 on movement destination becomes larger than 
the signal reception Intensity from the radio base station 
110-1 on movement origin. At this time, the radio temni- 
nal side handoff control device 127 built in the radio ter- 



minal 120-1 detemiines (S83), as an opportunity of 
handoff, the time of the reception intensity of the perch 
channel from the radio base station 1 1 0-2 on movement 
destination becoming larger than the reception intensity 
5 of the perch channel from the radio base station 110-1 
on movement origin, based on the reception intensity of 
the perch channel received periodically. 
[01 72] In case of the opportunity of handoff, the radio 
terminal side handoff control device 127 transmits a 

^0 switching request signal for switching the radio base sta- 
tion to be communicated, from the radio base station 
110-1 on movement origin to the radio base station 
110-2 on movement destination, to the radio base sta- 
tion on movement destination via the radio link control 

^5 device 123 {S84). 

[01 73] Information which Indicates the radio base sta- 
tion 110-2 on movement destination determined from 
the electric field intensity, Information which Indicates 
multicast data which the radio terminal 120-1 desires lo 

20 receive, infomnation which indicates the radio terminal 
120-1 of transmission origin, and so forth, are included 
in the switching request signal. 
[0174] A random access channel which the radio 
base station 110-2 on movement destination which is a 

25 transmission origin provides is used for transmission of 
this switching request signal. Infomnation concerning 
the random access channel can be acquired from the 
perch channel from the radio base station 110-2 on 
movement destination. 

30 [01 75] The radio base station side handoff control de- 
vice 116 built in the radio base station 110-2 on move- 
ment destination receives the switching request signal 
from the radio terminal 110-1, and, when the multicast 
data Indicated by the switching request signal is not dis- 

35 tributed by the radio base station 110-2, it controls the ' 
radio base station side multicast control device 115 to 
newly distribute the multicast data. The radio base sta- 
tion side multicast control device 115 starts distribution 
of the multicast data which the radio terminal 120*1 de- 

40 sires to receive, under such control (S85). When the 
hiulticast data indicated by the switching request signal 
is already distributed by the radio base station 110-2, 
such control to the radio base station side multicast con- 
trol device 115 by the radio base station side handoff 

^ control device 1 16 Is not performed. 

[0176] Furthermore, the radio base station side hand- 
off control device 116 transmits, via the radio link control 
device 112, a switching response signal including Infor- 
mation which indicates multicast data desired by the ra- 

50 dio lenninal 120-1 and started to be distributed or al- 
ready distributed, and information indicating a radio 
channel used for distributing this multicast data, to the 
radio temninal 120-1 which has transmitted the switching 
request signal (S86). 

55 [01 77] The radio terminal side handoff control device 
127 built in the radio terminal 120-1 controls switching 
of the radio channel according to this switching re- 
sponse signal. Thereby, the radio temninal side handoff 
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control device 127 starts reception of the multicast data 
fronn the radio base station 1 1 0-2 on movement desti- 
nation (S87). 

[0178] By the above*described series of operation, 
even when the radio terminal 1 20-1 moves into the radio 
zone Z2 of the radio base station 110-2 on movement 
destination from the radio zone Z1 of the radio base sta- 
tion 110-1 on movement origin, the radio base station to 
be communicated with can be quickly switched. 
[0179] In S84 of the flow of operation shown in FIG, 
23, the radio terminal 120-1 may transmit the switching 
request signal to the radio base station 11 0-1 on move- 
ment origin. Further, in order for the radio base station 
1 1 0-2 to increase opportunities to receive the switching 
request signal so as to receive It positively, the radio ter- 
minal 120-1 may transmit the switching request signal 
to both the radio base station 110-1 on movement origin 
and radio base station 110-2 on movement destination. 
[0180] When transmilling the switching request signal 
to the radio base station 110-1 on movement origin from 
the radio temnlnal, it is necessary to include infomnation 
which indicates the radio base station 110-2 on move- 
ment destination in the switching request signal. In this 
case, when tho radio base station 110-1 on movement 
origin receives the switching request signal, the radio 
base station side handoff control device 1 1 6 built therein 
transfers the switching request signal to the radio base 
station 110-2 on movement destination via the networic 
Interface 110 and root network, according to the switch- 
ing request signal. When the radio temninal 120-1 trans- 
mits the switching request signal to both the radio base 
station 110-1 on movement origin and the radio base 
station on movement destination, the radio base station 
110-2 on movement destination needs to select one of 
the two received switching request signals. There is a 
method of selecting one having a lower bit error rate be- 
tween those two received switching request signals as 
a specific method of selection. 
[0181] Further, In order for the radio base station to 
increase opportunities to receive the switching request 
signal so as to receive it positively, after the radio termi- 
nal 120-1 transmits the switching request signal, , when 
the switching response signal is not able to be received 
thereby even when a predetermined time has elapsed, 
the switching request signal may be transmitted again. 
Further, the radio terminal 120-1 may previously trans- 
mits the switching request signal several limes. Further- 
more, the radio terminal 120-1 may transmit the switch- 
ing request signal several times, and, when the switch- 
ing response signal is not able to be received thereby 
even when a predetennined time has elapsed after the 
several times of transmission, tho switching request sig- 
nal may transmitted again several times. 
[0182] Thus, according to this example of operation, 
in case the radio terminal 120-1 moves across radio 
zones, by transmitting the distribution request to the ra- 
dio base station 110-2 on movement destination, in re- 
sponse thereto, the radio base station 110-2 on move- 



ment destination transmits the multicast data, and the 
switching request signal including the infomiation indi- 
cating this multicast data and Infomiation indicating the 
radio channel used for distributing the relevant multicast 
5 data. Thereby, the radio base station to be communicat- 
ed with can be switch rapidly at the time of movement. 
[0183] In this example of operation, when a plurality 
of radio temiinals transmit the switching request signals 
simultaneously, in order to prevent that these signals 
10 collide, the radio temninal knows a timing of a multicast 
management table being informed of from the perch 
channel of the radio base station on movement destina- 
tion, and, in case the multicast management table is in- 
fomri of within a predetemnined time, the radio tenminal 
15 receives the multicast management table. Then, the ra- 
dio terminal may transmit the switching request signal 
only when the contents of the multicast management ta- 
ble do not Include the multicast data which It desires to 
continuously receive. On the other hand, in case the 
multicast data which it desires to receive continuously 
is included in the contents of the multicast management 
table, the radio tenminal receives the rhutticast data In 
accordance with the contents, without transmitting the 
switching request signal. 

[0 1 84] Next, the second example of operatk>n will now 
be described. A conceptual diagram of the operation of 
the second example is shown in FIG. 24 (a) and (b). 
Moreover, an example of a multicast management table 
used in the operation example is shown in FIG. 25, and 
an example of an operation flow thereof js shown in FIG. 
26. 

[01 85] First, the multicast management table used In 
this embodiment will now be described. In FIG. 24 (a), 
the radio base station 110-1 on movement origin re- 
ceives infomfiation concerning multicast data distributed 
by radio base stations 1 1 0-2 through 1 1 0-7 adjacent to 
the own station from the relevant radio base stations 
1 1 0-2 through 1 1 0-7, and, informs to a radio zone Z1 at 
a period T^ the multicast management table including 
this infomnation and infomiation conceming multicast 
data distributed by the own station. The radio terminals 
120-1 through 120-3 receive this infomnation transmit- 
ted from the radio base station 110-1 on movement or- 
igin. 

[0186] In the multicast management table shown In 
FIG. 25, the radio base station number on first column 
is information which indicates the radio base stations 
110-1 through 110-7. The radio base station numbers 1 
through 7 are related with the respective radio base sta- 
tions 110-1 through 110-7. The program name on sec- 
ond column is infonnation which indicates each multi- 
cast data. The IP address (multicast address) particular 
to a program name is related with each multicast data. 
In the example of FIG. 25, the radio base station 110-1 
distributes three sorts of multicast data, and the radio 
base station 110-7 distributes two sorts of multicast da- 
ta. 

[0187] The radio channel number on third column is 
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' information Identifying radio channels, such as a career 
frequencies, radio slots, and spread codes, usedfordls- 
trlbution of the multicast data identified by the program 
names on second column. The particular radio channel 
number is related with each radio channel. 
[0188] The distribution checl< 1 on fourth column and 
the distribution checic 2 on fifth column are used in order 
that the radio base station 110 inquires for terminatiisn 
of distribution of mu Iticast data to the radio tenninals 1 20 
present in the radio zone on the own station. 
[0189] Specifically, when multicast data which be- 
comes unnecessary to distribute is included in multicast 
data distributed from the radio base station 110, the ra- 
dio temninal 120 transmits a distribution unnecessary 
notice including infonnation which indicates the multi- 
cast data which became unnecessary for the radio base 
station 110. In order to inquire for permission of distri- 
bution temnlnation to the radio terminals 120 present in 
the radio zone on Ihe own station, the radio base station 
1 1 0 which has received the distribution unnecessary no- 
tice infomns the multicast management table in which 
the value on the distribution check 1 for the multicast 
data indicated by the distribution unnecessary notice is 
set as "1", and tho values on the distribution chock 1 for 
the other multicast data are set as "0". 
[0190] When the value on the distribution check 1 for 
the multicast data which is under reception by itself is 
"1" in the received multk:ast management table, the ra- 
dio temiinal 120 sets any value within a predetemnlned 
time in a random timer, and, at a timing at which the ran- 
dom timer reaches the time-out state, transmits a re- 
sponse signal including infomnation which indicates the 
multicast data under reception to the radio base station 
110. 

[0191] When receiving the response signal within a 
predetemnined response interval, the radio base station 
110 continues distribution of the multicast data conre- 
sponding to the response signal, I.e., continues distri- 
bution of the multicast data for which the value "1 " is set 
on the distribution check 1, but terminates the distribu- 
tion when not receiving the response signal therefor. 
[01 92] There is a case the radio base station 1 1 0 can- 
not receive the distribution unnecessary notice from the 
radio temninal 1 20 due to degradation of propagation en- 
vironment, power supply temnlnation on the radio termi- 
nal, or the like. In this case, distribution of unnecessary 
multicast data is continued and thus effective use of the 
radio resources cannot be attained. Therefore, the radio 
base station 110 inquires for permission of distribution 
termination to the radio terminals 120 present in the ra- 
dio zone for all the multicast data distributed thereby. 
[01 93] Specifically, the radio base station 1 1 0 inf onms 
the multicast data in which the value on the distribution 
checic 2 is set as "1" at period Tq which is N times the 
period Tt of informing of the multicast management ta- 
ble. When the value on the distribution check 2 of the 
received multicast data Is "1" and, also, the multicast 
data is under reception thereby, the radio terminal 120 



sets any value shorter than Tq in a random timer, and, 
at a timing at which the random timer reaches the time- 
out state, transmits a response signal including informa- 
tion indicating the multicast data which is under recep- 
5 tion thereby. 

[0194] The radio base station 1 1 0 continues distribu- 
tion for the multicast data indicated by the response sig- 
nal until the subsequent period Tq has elapsed. On the 
other hand, when the subsequent period Tq has elapsed 

10 from the notice of the multicast data for which the value 
on the distribution check 2 is set as "1", the radio base 
station 10 terminates distribution of the multicast data 
for which no indication has been made until then. 
[0195] The multicast management table shown in 

IS FIG. 25 is produced by the radio base station side hand- 
off control device 116 built in the radio base station 110 
periodically transmitting and receiving the multicast 
management table with the adjacent radio base stations 
110 via the networl( interface 11, and Inserting in the 

20 multicast management table on the own station the 
thus-obtained multicast management tables on the ad- 
jacent radio base stations 110. 
[0196] Next, specific operation will now be described. 
As shown in FIG. 24 (a), it is assumed that a radio tor- 

2S minal 120-1 in a radio zone Z1 of a radio base station 
110-1 on movement origin moves to a radio zone Z1 of 
a radio base station 110-2 on movement destination. 
[0197] In this case, as shown in the operation flow of 
FIG. 26. while the radio temninal 1 20-1 receives the mul- 

30 ticast data A and also receives the miiiticast manage- 
ment table at a period Tt (S91), it moves into the radio 
zone 22 from the radio zone Z1 (892), in the radio ter- 
minal 1 20-1 , the signal reception intensity from the radio 
base station 110-2 on movement destination becomes 

35 larger than the signal reception intensity from the radio 
base station 1 1 0-1 on movement origin. At this time, the 
radio temninal side handoff control device 127 built in 
the radio temninal 120-1 detemnines (S93), as an oppor- 
tunity of handoff, the time of the reception intensity of 

40 the perch channel from the radio base station 110-2 on 
movement destination becoming larger than the recep- 
tion intensity of the perch channel from the radio base 
station 110-1 on movement origin, based on the recep- 
tion Intensity of the perch channel received periodically 

45 [0198] In case of the opportunity of handoff, the radio 
temninal side handoff control device 127 refers to the 
latest multicast management table, and determines as 
to whether or not the multicast data A under reception 
thereby is distributed into the radio zone Z2 on the radio 

50 base station 110-2 on movement destination. 

[0199] When the multicast data A under reception 
thereby is not distributed into the radio zone Z2 (NO at 
S94), the radio temninal side handoff control device 1 27 
transmits a switching request signal for switching the ra- 

55 dio base station to be communicated from the radio 
base station 1 1 0- 1 on movement origin to the radio base 
station 1 1 0-2 on movement destination to the radio base 
station on movement destination via the radio link con- 
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trol device 123 (S95). At this time, the radio terminal side 
handoff control device 127 may transmit the switching 
request signal directly to the radio base station 1 1 0-2 on 
movement destination, or to the radio base station 1 1 0-2 
on movement destination via the radio base station 5 
110-1 on movement origin. 

[0200] As shown in FIG. 24 (b), the radio base station 
side handoff control device 116 built in the radio base 
station 110-2 on movement destination receives the 
switching request signal from the radio terminal 110-1 , io 
and, controls the radio base station side multicast con- 
trol device 1 1 5 on the own station so as to distribute the 
multicast data A, according to the switching request sig- 
nal. Under the control, the radio base station side mul- 
ticast control device 1 1 5 starts distribution of the muiti- is 
cast data A (S96). Furthermore, the radio base station 
side handoff control device 1 1 6 transmits a switching re- 
sponse signal to the radio tennlnal 120-1 which has 
Iransmilled the switching request signal, via the radio 
link control device 1 1 2 (S97). 20 
[0201] The radio temiinal side handoff control device 
127 built in the radio temninal 120-1 controls switching 
of the radio channel according to this switching re- 
sponse signal. Thoroby. the radio tomninal side handoff 
control device 1 27 starts reception of the multicast data 
A from the radio base station 110-2 on movement des- 
tination (S98). 

[0202] Further, when the multicast data A under re- 
ception is distributed into the radio zone Z2 (YES at 
S94), the radio terminal side handoff control device 1 27 30 
built in the radio terminal 1 20-1 controls switching of the 
radio channel according to the multicast management 
table. Thereby, the radio terminal side handoff control 
device 127 starts reception of the multicast data A from 
the radio base station 110-2 on movement destination 35 
(S99). 

[0203] By the series of operation described above, 
even when the radio temninal 1 20-1 moves into the radio 
zone Z2 on the radio base station 11 0-2 on movement 
destination from the radio zone Z1 on the radio base 40 
station 110-1 on movement origin, the radio base station 
to be communicated with can be rapidly switched. 
[0204] Further, same as in the first embodiment, in 
S95 of the operation flow shown in FIG. 26, the radio 
terminal 120-1 may transmit the switching request sig- ^ 
nal to the radio base station 110-1 on movement origin. 
Further, the radio terminal 120-1 may transmit the 
switching request signal to both the radio base station 
110-1 on movement origin and the radio base station 
1 1 0-2 on movement destination. *o 
[0205] Further, after the radio tenninal 120-1 trans- 
mits the switching request signal, whon the switching 
response signal is not able to be received even when a 
predetemnlned time has elapsed, the switching request 
signal may be. transmitted again. Further, the radio ter- 55 
minal 120-1 may previously transmits the switching re- 
quest signal several times. Furthermore, the radio ter- 
minal 120-1 may transmit the switching request signal 



several times, and, when the switching response signal 
Is not able to be received even when a predetemnlned 
time has elapsed after the several times of transmission, 
the switching request signal may transmitted again sev- 
eral times. 

[0206] Thus, according to this example of operation, 
in case the radio terminal 120-1 moves across radio 
zones, information concerning the multicast data which 
the radio base station 110-2 on movement destination 
distributes is Included In the multicast management ta- 
ble informed of from the radio base station 110-1 on 
movement origin. Thereby, the radio temninal 120-1 can 
previously recognize the multicast data which the radio 
l^ase station 1 1 0-2 on movement destination distributes, 
and It receives the multicast data immediately without 
transmitting the distribution request, in case the radio 
base station 110-2 on movement destination distributes 
the desired multicast data. Accordingly, the radio termi- 
nal 120-1 can rapidly switch the radio base station to be 
communicated with at a time of movement. 
[0207] Thus, according to the present invention, a ra- 
dio terminal can detemiine whether or not to transmit a 
service continuation request signal to an information 
distributing apparatus based on infomnational indicating 
as to whether continuation request having been made 
for multicast information distribution service. Moreover, 
an infqrmation distributing apparatus can determine 
whether or not multicast infonnation distribution service 
should be continued, based on a management state of 
service continuation management means. Thereby, the 
infonnation distributing apparatus can provide multicast 
infonnation distribution service properly via a radio sec- 
tion to radio temninals present within the service area. 
[0208] Moreover, according to the present invention, 
radio channels used for multicast information distribu- 
tion service can be limited only to radio channels which 
are informed of by an information distributing apparatus. 
Further, distribution services made by these radio chan- 
nels can be limited only to multicast Information corre- 
sponding to the radio channels infonned of. Accordingly, 
it is possible to utilize the radio resources effectively, 
and, also, each radio tenninal can receive only the nec- 
essary multicast infonnation distribution services. 
[0209] Furthermore, according to the present inven- 
tion, In case necessity arises for a radio terminal to 
switch the other party to be communicated, from a radio 
base station on movement origin to a radio base station 
on movement destination, infonnation of a radio channel 
used for distributing multicast data Is transmitted from 
the radio base station on movement destination to the 
radio terminal, only as a result of the radio temninal 
transmitting a distribution request to the radio base sta- 
tion on movement destination. Thereby, it Is possible to 
rapidly switch the radio base station to be communicat- 
ed with at a time of movement, more rapidly than the 
prior art. 
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Claims 



1 . A multicast service providing system of pert omi- 
ing multicast information distribution service to a ra- 
dio temiinal present within a service area via a radio s 
section from an infomnation distributing apparatus, 
wherein: 

said radio terminal has service continuation re- 
questing means transmitting to said infomnation io 
distributing apparatus a service continuation 
request signal for requesting continuation of 
multicast infomnation distribution service; 
said infomnation distributing apparatus has 
service continuation management means man- is 
aging as to whether or not the above-men- 
tioned request for service continuation from the 
radio temiinal for the multicast Information dis- 
tribution service has been made; and 
said infonnation distributing apparatus trans- 
mits to said radio tenninal Information managed 
by the service continuation management 
means has been made Indicating whether or 
not the continuation request fortho multicast in- 
fonnation distribution service has been made, 

2. The multicast service providing system as 
claimed in claim 1 , wherein: 

said service management means has nrianage- 30 
ment state resetting means resetting a man- 
agement state thereof into a state that no re- 
quest for continuation of service for the multi- 
cast infomnation distribution service from the 
radio tenminal has been made. ^s 

3. The multicast service providing system as 
claimed in claim 2. wherein: 

said management state resetting means per- 40 
fonns a resetting operation for the manage- 
ment state every predetemnined period. 

4. The multicast service providing system as 
claimed In claim 2 or 3, wherein: 

said radio lemninal has continuation request 
control means performing a control such that, 
when the information Indicating whether or not 
continuation request for the multicast infonna- so 
tion distribution service has been made trans- 
mitted from tho information distribution appara- 
tus indicates a state that the request has not 
been made, the service continuation request- 
ing means transmits the service continuation 55 
request signal to the Infomnation distributing 
apparatus. 



5. The multicast service providing system as 
claimed in claim 4, wherein: 

said continuation request control means con- 
trols said service continuation requesting 
means so that the service continuation request 
signal is transmitted after a first random time 
has elapsed since the information indicating the 
state that no continuation request has been 
made for the multicast infomnation distribution 
serytce was received from said information dis- 
tributing apparatus. 

6. The multicast service providing system as 
claimed in claim 4 or 5, wherein: 

said radio terminal has re-transmission control 
means perfomning a control such that said serv- 
ice continuation requesting means re-transmlts 
the service continuation request signal to said 
Infonnation distributing apparatus when the in- 
fomnation Indicating as to whether or not con- 
tinuation request has been made for the multi- 
cast infonnation distribution sen/ice has not 
been changed Into Infonnatioh indicating that 
the request has been made within a predeter- 
mined time after the service continuation re- 
questing means transmitted the service contin- 
uation request signal. 

7. The multicast service providing system as 
claimed in claim 6. wherein: 

said re-transmission control means controls 
said service continuation requesting means so 
that the service continuation request signal Is 
transmitted again after a second random time 
has elapsed after the predetemnined time had 
elapsed since said service continuation re- 
questing means transmitted the service contin- 
uation request signal. 

6. The multicast service providing system as 
claimed in claim 6 or 7, wherein: 

a setting is made such that a time taken since 
the above-mentioned management state reset- 
ting means reset the management state of the 
service request management means into a 
state that no request for continuation of service 
for the multicast Information distribution service 
has been made until the above-mentioned 
service continuation request means re-trans- 
mlts the service continuation request signal be 
shorter than a time taken since the above-men- 
tioned management state was reset to the state 
that continuation for a service has not been 
made from the radio temninal for the multicast 
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information distribution service until the reset- 
ting is made subsequentiy. 

9. The multicast service providing system as 
claimed in any one of claims 1 through 8, wherein: 5 

said service continuation management means 
manages as to whether or not continuation re- 
quest has been made forthe multicast infomna- 
tion distribution service by using a flag which is io 
made to be ON when the service continuation 
request signal is received from the radio temnl- 
nal. 

10. A multicast service providing method^ wherein: is 

when an information distributing apparatus per- 
forms multicast intonnation distribution sen^ice 
to a radio lerminal presenl within a service area 
via a radio section, 20 
said information distributing apparatus manag- 
es as to whether or not request for service con- 
tinuation from the radio terminal for the multi- 
cast information distribution sorvico has boon 
made, and, also, 

transmits thus-managed information indicating 
whether or not the continuation request for the 
multicast infomiation distribution service man- 
agement has been made to the radio temiinals, 
and 30 
said radio tenninal transmits a service continu- 
ation request signal to said information distrib- 
uting apparatus when the infomiation transmit- 
ted from the infonmation distributing apparatus 
indicating whether or not service continuation 35 
request has been made by said radio tenninal 
forthe multicast information distribution sen/ice 
indicates a state that the request has not been 
made. 

40 

11. The multicast service providing method as 
claimed in claim 10, wherein: 

the nrianagement state as to whether or not con- 
tinuation request has been made for the multl- ^ 
cast Infomrtation distribution service from the 
radio terminal is reset to a state that no contin- 
uation request forthe multicast Information dis- 
tribution service has been made from the radio 
tenninal, periodically. so 

12. The multicast service providing method as 
claimed in claim 10 or 11 , wherein: 

when the information indicating whether or not 55 
continuation request has been made for the 
multicast information distribution service is not 
changed into a state that the request has been 



made within a predetennined time after the ra- 
dio tenninal transmitted the service continua- 
tion request signal, the sen/ice continuation re- 
quest signal is transmitted to the Infonnation 
distributing apparatus again. 

13. An Information distributing apparatus which per- 
fonns multicast infonnation distribution service via 
a radio section to a radio terminal present within a 
sen/ice area, comprising: 

service continuation management means man- 
aging as to whether or not service continuation 
request has been made by the radio temninat 
for the multicast information distribution serv- 
ice, 

infonnation managed by said sen/ice continua- 
tion management means indicating as to 
whetherornolcontinuation request for the mul- 
ticast infomiation distribution service being 
trarismitted to. the radio tenninal. 

14. The infonnation distributing apparatus as 
claimed in claim 13, wherein: 

the service continuation management means 
has management state resetting means reset- 
ting the management state into a state that no 
service continuation request has been made by 
the radio tenninal for the multicast infonnation 
distribution service. 

15. The . infonnation distributing apparatus as 
claimed In claim 14, wherein: 

said management state resetting means per- 
forms the resetting operation every predeter- 
mined period. 

16. A radio terminal which receives multicast infor- 
mation distribution service from an information dis- 
tributing apparatus via a radio section, comprising: 

service continuation request means transmit- 
ting a service continuation request signal for re- 
questlng provision of the multicast Infonnation 
distribution service, to the information distribut- 
ing apparatus; and 

continuation request control means controlling 
said service continuation request means so as 
to cause it to transmit the service continuation 
request signal to the infonnation distributing 
apparatus when Infonnation Indicating whether 
or not service continuation request has been 
made by the radio tenninal for the multicast in- 
formation distribution service, transmitted by 
the infonnation distributing apparatus which 
manages as to whether or not the service con- 
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tinuation request has been made by the radio 
terminal for the multicast infomnation distribu- 
tion service, indicates a state that the request 
has not been made. 

5 

17. The radio temilnal as claimed In claim 16, com- 
prising re-transmisslon control means controlling 
the service continuation request means so that the 
service continuation request means re-transmits 
the service continuation request signal to the infer- io 
mation distributing apparatus, when the information 
indicating whether or not service continuation re- 
quest has been made by the radio terminal for the 
multicast information distribution service has not 
been changed into a state that the request has been '5 
made within a predetennined time after the service 
continuation request means transmitted the service 
continuation request signal. 

18. A multicast service providing method by which so 
multicast infomnation distribution service is per- 
fomied by an infomnation distributing apparatus via 

a radio section on radio tennlnals present in a serv- 
ice area thereof: 

wherein: 25 

the information distributing apparatus infomis 
all the radio temiinals present in the service ar- 
ea of Information for Identifying multicast infor- 
mation on distribution and radio channels used 30 
for the distribution of the multicast infomnation 
by using a predetermined radio channel, and 
the respective radio temiinals within the sen/lce 
area receive the multicast infomnation distribu- 
tion service from the information distributing 35 
apparatus via the thus-informed radio chan- 
nels. 

19. The multicast service providing method as 
claimed In claim 18, wherein: 40 

the infomnation distributing apparatus manages 
correspondence relationship between the infor- 
mation for identifying the multicast Information 
on distribution service and the radio channels 45 
used for distributing the multicast infomnation, 
and 

infomns all the radio terminals present within 
the service area management information indi- 
cating the correspondence relationship by us- so 
ing the above-mentioned predetennined radio 
channel, and 

each of the radio temninals present within the 
service area receives the desired multicast in- 
formation distribution service by using the cor- 55 
responding radio channels based on the man- 
agement Information. 



20. The multicast service providing method as 
claimed in claim 1 9, wherein: 

the radio temninal transmits a service request 
signal for requesting distribution service of mul- 
ticast information not included In the manage- 
ment infomnation , to the infomnation distributing 
apparatus; 

when receiving said service request signal from 
the radio temninal, the infomnation distributing 
apparatus adds to the management informa- 
tion a correspondence relationship between in- 
formation identifying the multicast information 
conceming said request and a radio channel 
used for distributing the multicast Infomnation; 
and. also 

starts distribution service of the multicast infor- 
mation concerning said request by using said 
radio channel. 

21., The multicast service providing method as 
claimed in any one of claims 1 8 through 20, where- 
in: 

the Information distributing apparatus Infomns 
a continuation check signal for inquiring a ne- 
cessity of continuation of the multicast informa- 
tion distribution service, to all the radio temni- 
nals present in the service area; 
when receiving the continuation checic signal 
from the information distributing apparatus, the 
radio temninal transmits a predetermined re- 
sponse signal to the Infomnation distributing ap- 
paratus for continuously receiving the multicast 
information distribution service; and 
when receiving the predetermined response 
signal after transmitting the continuation check 
signal, the infomnation distributing apparatus 
continues distributing service of the multicast 
information concerning the inquiry. 

22. The multicast sen/ice providing method as 
claimed In claim 21 , wherein: 

In case the response signal has not been re- 
ceived from any of the radio tenmlnals in re- 
sponse to the continuation check signal within 
a predetenmined time, the Information distribut- 
ing apparatus terminates distribution service of 
the multicast information concerning the In- 
quiry. 

23. The multicast service providing method as 
claimed in claim 21 or 22, 

said Information distributing apparatus manag- 
es correspondence relationship between infor- 
mation identifying the multicast information on 
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distribution service and radio channels used for 
distributing the muiticast infonnation, and 
transmits management information indicating 
the correspondence relationship to all the radio 
terminals present within the service area: and s 
a correspondence relationship between multi- 
cast infomnation for which distribution sen/ice 
is tennlnated and a radio channel used for dis- 
tributing the multicast Information is deleted 
from the management information. fo 

24. The multicast service providing method as 
claimed in claim 21 or 22, wherein: 

said Infonnation distributing apparatus manag- is 
es correspondence relationship between infor- 
mation for Identifying multicast infomnation on 
distribution service and radio channels used for 
dislribuling the multicast informalion, and in- 
fonns management infonnation indicating the so 
correspondence relationship to all the radio ter- 
minals present within the service area by using 
the predetermined channel; and 
deletes a correspondence relationship be- 
tween infonnation for identifying multicast infor- 2S 
mation for which distribution service is termi- 
nated and a radio channel used for distributing 
the multicast information from the management 
information. 

30 

25. The multicast service providing method as 
claimed in any one of claims 21 through 24. where- 
in: 

the radio temriinal transmits a reception temni- 35 
nation signal to the infonnation distributing ap- 
paratus for terminating distribution service of 
multicast infonnation; and 
when receiving the reception termination signal 
from the radio terminal, the infonnation distrib- 40 
uting apparatus informs a continuation check 
signal for inquiring a necessity of continuation 
of the multicast infonnation distribution service 
concerning the distribution sen/ice reception 
tennlnatlon to all the radio tennlnals present 45 
within the service area. 

26. A multicast service providing system in which 
multicast information distribution service is made by 

an infonnation distributing apparatus to radio tenni- so 
nals present within a service area via a radio sec- 
tion, wherein: 

the Infonnation distributing apparatus has infor- 
mation control means informing, by using a pre- 55 
determined radio channel, all the radio termi- 
nals present within the service area, of informa- 
tion for identifying multicast information on dis- 



tribution service and radio channels used for 
distributing the multicast information; and 
each radio temninal present within the service 
area receives the multicast infonnatipn distri- 
bution service from the information distributing 
apparatus by using the radio channels thus in- 
formed of. 

27. The multicast service providing system as 
claimed in claim 26, wherein: 

the infonnation distributing apparatus has man- 
agement means managing correspondence re- 
lationship between the infonnation identifying 
the multicast information on distribution service 
and the radio channels used for distributing the 
multicast infonnation, and 
Infonns, of management Information Indicating 
the correspondence relationship, all the radio 
terminals present within the service area by us- 
ing a predetermined radio channel; and 
each radio temnlnal present within the service 
area receives the desired multicast information 
distribution service from the information distrib- 
uting apparatus via the corresponding radio 
channels based on the management infomna- 
tion. 

28. The multicast service providing system as 
claimed In claim 27, wherein: 

the radio terminal has service requesting 
means transmitting a service request signal for 
requesting distribution sen^lce for multicast in- 
formation not included in the management in- 
formation; 

the Infomnation distributing apparatus has first 
management information updating means add- 
ing, when receiving said service request signal 
from the radio terminal, to the management In- 
fomnation, a correspondence relationship be- 
tween infomnation for identifying the multicast 
infonnation concerning the request and a radio 
channel used for distributing the multicast infor- 
mation, and 

as well as updates the management Infonna- 
tion by the first management information updat- 
. ing means, starts distribution service of the 
multicast infomnation concerning the request by 
using said radio channel. 

30. The multicast service providing system as 
claimed in any one of claims 27 through 29, where- 
in: 

the infonnation distributing apparatus has serv- 
ice continuation check means informing alt the 
radio temiinals present within the. service area 
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of a continuation check signal for inquiring a ne- 
cessity of continuation of the nfiulticast informa- 
tion distribution service; 
the radio terminal has response signal trans- 
mission control means transmitting, when re- s 
celving the continuation check signal from the 
Infonnatlon distributing apparatus, a predeter- 
mined response signal for continuously receiv- 
ing the multicast information distribution serv- 
ice; and, further io 
the infomfiation distributing apparatus has serv- 
ice continuation control means continuing, 
when receiving the predetermined response 
signal from the servtoe continuation check 
means after transmitting the service contlnua- is 
tlon check signal, the multicast Infomiatlon dis- 
tribution service concerning the inquiry. 

31. The multicast service providing system as 
claimed in claim 30, wherein: 

the Information distributing apparatus has serv- 
ice termination control means terminating, 
when the response signal has not boon re- 
ceived from any of the radio temiinals within a 25 
predetennined time in response to the continu- 
ation check signal, the multicast infomnation 
distribution service concerning the inquiry. 

32. The multicast service providing system as 30 
claimed in claim 30 or 31 , wherein: 

said service continuation check means Infomns 
all the radio tenrtinals present within the sen^lce 
area of the continuation check signal as well as ^ 
Information for identifying the multicast Infor- 
mation on distribution service and radio chan- 
nels used for distributing the multicast Informa- 
tion by using the predetermined radio channel. 

40 

33. The multicast service providing system as 
claimed in any one of claims 30 through 32, where- 
in: 

said information distributing apparatus manag- ^s 
es correspondence relationship between infor- 
mation identifying multicast Information on dis- 
tribution service and radio channels used for 
distributing the multicast information, and in- 
fonns all the radio temnlnals present within the so 
service area management Infomnatlon indteat- 
ing tho corrospondonce relationship by using 
the predetemnlned radio channel; and 
said infomriation distributing apparatus has sec- 
ond management Information updating means ss 
deleting a correspondence relationship be- 
tween infonnation identifying multicast infonna- 
tion for which distribution service is temninated 



and a radio channel used for distributing the 
multicast Infomnatlon, from the management in- 
fomnatlon. 

34. The multicast service providing system as 
claimed in any one of claims 30 through 32, where- 
in: 

the radio tennirial has termination control 
means transmitting, when tenmlnating recep- 
tion of a multicast infonnation distribution serv- 
ice, a reception temiinatlon signal to the Infor- 
mation distributing apparatus; and 
when receiving the reception termination signal 
from the radio terminal, the service continuation 
check means of the Information distributing ap- 
paratus transmits a continuation check signal 
for inquiring a necessity of continuation of the 
mullicasl information distribution service con- 
cerning the distribution service reception termi- 
nation to all the radio terminals present within 
the service area. 

35. An infonnation distributing apparatus perform- 
ing multicast information distribution sen/ice for ra- 
dio temnlnals present within a service area via a ra-' 
dio section, comprising: 

Infonning control means for infonnlng all the ra- 
dio terminals present within the service area of 
infonnation for identifying multicast infonnation 
on distribution sen/ice and radio channels used 
for distributing the multicast Information by us- 
ing a predetennined radio channel, 
each of the radio terminals present within the 
service area being able to receive the multicast 
infonnation distribution service via the thus-ln- 
fomned radio channels. 

36. The information distributing apparatus claimed 
In claim 35, comprising: 

management means managing correspond- 
ence relationship between multicast Infonna- 
tion on distribution service and radio channels 
used for distributing the multicast Information, 
said informing control means Infonnlng all the 
radio temnlnals present within the service area 
of management information Indicating the cor- 
respondence relationship managed by said 
management means, by using the predeter- 
mined radio channel. 

37. The infonnation distributing apparatus as 
claimed in claim 36, wherein: 

said management means comprises first man- 
agement Information updating means adding, 
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when receiving a service request signal con- 
cerning multicast Information for which distribu- 
tion service has not been made from the radio 
temninal, a correspondence relationship be- 
tween Information identifying the multicast In- 5 
formation conceming the request managed by 
said management means and a radio channel 
used for distributing the multicast Infonnatlon, 
to the management Infomnation, 
as well as the management infonnatlon being io 
updated by said first management Infomnation 
updating means, distribution service of the mul- 
ticast information concerning the request being 
started by using said radio channel. 

15 

38. The information distributing apparatus as 
claimed in any one of claims 35 through 37, com- 
prising: 

service continuation check means informing all 20 
the radio temninals present within the service 
area of a continuation check signal for inquiring 
a necessity of continuation of the multicast in- 
formation distribution service; and 
service continuation control means continuing, 25 
when receiving a predetermined response sig- 
• nal after transmitting the service continuation 
check signal by said service continuation check 
means, the multicast information distribution 
service concerning the inquiry. 30 

39. The information distributing apparatus as 
claimed in claim 38, comprising: 

service termination control means terminating, 35 
when a response signal has not been received 
from any one of the radio temninals within a pre- 
determined time in response to the continuation 
check signal by said service continuation check 
means, the multicast information distribution 40 
service concerning the inquiry. 

40. The information distributing apparatus as 
claimed In claim 38 or 39, wherein: 

45 

said service continuation check means Infonns 
all the radio tennlnals present within the ser/ice 
area of the continuation check signal as well as 
information for identifying the multicast Infor- 
mation on distribution service and radio chan- so 
nels used for distributing the multicast infonma- 
tlon by using the prodotermined radio channel. 

41. The Information distributing apparatus as 
claimed in any one of claims 38 through 40, com- 55 

prising: 

said management means managing con^e- 



spondence relatioriship between Information 
identifying multicast infomaatlon on distribution 
service and radio channels used for distributing 
the multicast infomiation. and intonning all the 
radio temninals present within the service area 
management infonnatlon managed by said 
management means indicating the corre- 
spondence relationship by using the predeter- 
mined radio channel; and 
second management information updating 
means deleting a correspondence relationship 
between infomnation identifying multicast infor- 
mation for which distribution service is termi-. 
nated and a radio channel used for distributing 
the multicast information, from the manage- 
ment Infomnation. 

42. The distributing apparatus as claimed In any 
one of claims 38 through 41, wherein; 

when receiving, from the radio terminal receiv- 
ing multicast Infomnation distribution service, a 
reception termination signal indicating termina- 
tion of the reception of distribution service, said 
service continuation check means transmits a 
continuation check signal for inquiring a neces- 
sity of continuation of the multicast information 
distribution service conceming the distribution 
service reception termination to all the radio ter- 
minals present within the service area. 

43. A radio temninal which receives multicast infor- 
mation distribution service via a radio section from 
an infomnation distributing apparatus, comprising: 

service state reception control means receiving 
from the infomnation distributing apparatus 
management Information indicating corre- 
spondence relationship between infomnation 
for identifying multicast information on distribu- 
tion service and radio channels used fordistrib- 
uting the multicast Information, 
such as to receive from the Information distrib- 
uting apparatus the desired multicast informa- 
tion distribution service via the corresponding 
radio channels based on the management In- 
formation received by the service state recep- 
tion control means. 

44. The radio temninal as claimed in claim 43, com- 
prising: 

service requesting means transmitting a serv- 
ice request signal for requesting a distribution 
service for multicast Infomnation not Included in 
the management information to the Information 
distributing apparatus, 

such that the infomnation distributing apparatus 
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may add, when receiving said service request 
signal from the radio terminal, to the manage- 
ment information, a con^espondence relation- 
ship between information for identifying the 
multicast infonnation concerning the request s 
and a radio channel used for distributing the 
multicast information, and, also, distribution 
service of the multicast Infomnation concerning 
the request may be started by using said radio 
channel. 10 

45. The radio terminal as claimed in claim 43 or 44, 
comprising: 

response signal transmission control means 
transmitting, when receiving a continuation 
check signal for Iriquiring a necessity of contin- 
uation of multicast Information distribution serv- 
ice from the information dislribuling apparatus, 
a predetemnined response signal for continu- ^0 
ousiy receiving the multicast infomnation distri- 
bution service. 

46. The radio tormina! as claimed in claim 45, com- 
prising: 25 

tenmination control means transmitting a recep- 
tion temninatlon signal to the infomnation distrib- 
uting apparatus for terminating reception of 
multicast infomnation distribution service . 30 
such that said Infomriation distributing appara- 
tus may infomn. when receiving the reception 
tennination signal fomi the radio tenninal, all 
the radio temiinals present within the sen^ice 
area of a continuation check signal for inquiring 35 
a necessity of continuation of the multicast in- 
fonmatlon distribution service concerning the 
distribution service reception termination. 

47. A multicast service providing method by which 40 
multicast data is distributed to radio terminals from 

a radio base station, wherein: 

the radio terminal which receives the multicast 
data transmits a distribution request for multl- 45 
cast data to a radio base station on movement 
destination in case a necessity arises such that 
the other party of communication be switched 
from a radio base station on movement origin 
to the radio base station on movement destina- so 
tion, 

the radio base station on movement destination 
transmits infomnation of a radio channel used 
for distributing the multicast data to the radio 
temninal in resporise to the distribution request 55 
given therefrom, and 

the radio terminal switches the radio channel 
based on the information of the radio charinel 



given by the radio base station on movement 
destination and receives the multicast data 
from the radio base station on movement des- 
tination. 

48. The multicast service providing method as 
claimed in claim 47, wherein:. 

the radio terminal transmits the distribution re- 
quest for the multicast data to the radio base 
station on movement origin, and the distribution 
request for the multicast data is transmitted to 
the radio base station on movement destination 
via the radio base station on movement origin. 

49. The multicast service providing method as 
claimed In claim 47 or 48, wherein: 

in case the radio lenninal cannot receive infor- 
mation of the radio channel to be used for dis- 
tributing the multicast data within a predeter- 
mined time after transmitting the distribution re- 
quest, the radio terminal transmits the distrib- 
uting request again. 

50. The multicast service providing method as 
claimed in any one of claims 47 through 49, where- 
in: 

the radio terminal transmits the distribution re- 
quest several times. 

51. The multicast service providing method as 
claimed in any one of claims 47 through 50, where- 
in: 

the radio base station on movement origin ob- 
tains Infomnation conceming multicast data dis- 
tributed by an adjacent radio base station, and 
transmits the infomnation concerning the multi- 
cast data,, and 

in case the radio temninal detemnlnes that the 
radio base station on movement destination 
does not distribute the desired multicast data 
based on the infomnation concerning the multi- 
cast data given by the radio base station on 
movement origin, the radio tennlnal transmits 
the distribution request to the radio base station 
on movement destination or the radio base sta- 
tion on movement origin so that the distribution 
request may be received by the radio base sta- 
tion on movement destination. 

51. A radio base station which transmits multicast 
data to a radio temninal, comprising: 

distribution request receiving means receiving 
a distribution request for multicast data trans- 
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mitted from the radio terminal, and 
radio channel information transmitting means 
transmitting infomnation of a radio channel used 
for distributing the multicast data in response 
to the distributing request for the multicast data 
given by the radio tenninal. 

52. The radio base station as claimed In claim 51, 
wherein: 

the distribution request receiving means re- 
ceives the distribution request for multicast da- 
ta transmitted from the radio temninal via anoth- 
er radio base station. 

53. The radio base station as claimed in claim 51 or 
52, wherein: 

the distribution request receiving means com- 
prises information obtaining means obtaining 
information concerning multicast data transmit- 
ted from a radio base station adjacent thereto, 
and 

multicast infomiation transmitting moans trans- 
mitting the infomnation concemingthe multicast 
infomnation. 

54. A radio temninai which receives multicast data 
distributed by a radio base station, comprising: 

distribution request transmitting means trans- 
mitting a distribution request for multicast data 
to a radio base station on movement destina- 
tion incase a necessity arises such that the oth- 
er party of communication be switched from a 
radio base station on movement origin to the 
radio base station on movement destination, 
and 

multicast data reception control means for 
switching a radio channel based on infomiation 
concerning a radio channel used for distributing 
the multicast data transmitted from the radio 
base station on movement destination in re- 
sponse to the distribution request so as to re- 
ceive the multicast data distributed from the ra- 
dio base station on movement destination. 



10 



15 



20 



25 



30 



35 



40 



56. The radio terminai as claimed in claim 54 or 55. 
wherein: 

the request transmitting means transmits the 
distribution request again in case information 
conceming the radio channel to be used for dis- 
tributing the multicast data cannot be received 
within a predetennined time after transmitting 
the distributing request. 

57. The radio temfiinal as claimed In any one of 
claims 54 through 56, wherein: 

the distribution request transmitting means 
transmits the distribution request several times. 

58. The radio temninal as claimed in any one of 
claims 54 through 57, wherein: 

the distribution request transmitting means 
transmits the distribution request to the radio 
base station on movement destination or the ra- 
dio base station on destination origin so that the 
distribution request for the multicast data be re- 
ceived by the radio base station on movement 
destination in case the distribution request 
transmitting means detemnines that the radio 
base station on movement destination does not 
distribute the desired multicast data based on 
information, received from the radio base sta- 
tion on movement origin, conceming multicast 
infomriatipn distributed from the radio base sta- 
tion adjacent to the station. 
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55. The radio temninal as claimed in claim 54, 
wherein: 

so 

the distribution request transmitting means 
transmits the distribution request for the multi- 
cast data to the radio base station on move- 
ment origin so that the distribution request for 
the multicast data be transmitted to the radio 55 
base station on movement destination via the 
radio base station on movement origin. 
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